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PREFACE 
Risks  have emerged a s  a  major  c o n s t r a i n t  t o  t h e  i n t r o -  
d u c t i o n  and development  of  t e c h n o l o g i c a l  systems:  The work of 
t h e  J o i n t  IAEA/IIASA Research  P r o j e c t  ( IAEA = I n t e r n a t i o n a l  
Atomic Energy Agency) i s  d i r e c t e d  toward g a i n i n g  a n  improved 
u n d e r s t a n d i n g  o f  how s o c i e t i e s  judge t h e  a c c e p t a b i l i t y  of new 
t e c h n o l o g i e s  and how o b j e c t i v e  i n f o r m a t i o n  on r i s k s ,  and t h e  
a n t i c i p a t e d  r e s p o n s e s  t o  them, may be c o n s i d e r e d  i n  d e c i s i o n -  
making. A c o n c e p t u a l  framework i s  b e i n g  used f o r  r i s k  a s s e s s -  
ment s t u d i e s  which i n c l u d e s  i n  a d d i t i o n  t o  t h e  c o n s i d e r a t i o n  of 
p h y s i c a l  r i s k s ,  t h e  p e r c e p t i o n  of  r i s k  s i t u a t i o n s  and t h e  
r e s u l t i n g  p s y c h o l o g i c a l  and s o c i o l o g i c a l  l e v e l s  of  r i s k .  
T h i s  paper  d e a l s  w i t h  t h e  s o c i o l o g i c a l  a s p e c t s  of t h e  
c o n t r o v e r s y  s u r r o u n d i n g  t h e  i n t r o d u c t i o n  o f  n u c l e a r  power 
p l a n t s .  

ABSTRACT 
The responses to the introduction of nuclear power are 
examined and the underlying processes interpreted from a socio- 
logical viewpoint. The social dynamics of "para-scientific" 
controversies are reviewed; the nuclear power controversy is 
viewed from this perspective. Social movements for greater 
participation in the decision-making process are discussed and 
the role of the "scientist-activist" is developed. The differ- 
ing time perspectives emerging in the nuclear controversy are 
reviewed. 
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I.  I n t r o d u c t i o n  
To many s c i e n t i s t s  engaged i n  n u c l e a r  power development ,  
s o c i e t a l  r e s p o n s e ,  e s p e c i a l l y  i n  t h e  form o f  o p p o s i t i o n ,  h a s  
come a s  a  s u r p r i s e .  Was t h e  l a r g e  scale,  commercial  ex- 
p l o i t a t i o n ,  t h e  h a r n e s s i n g  o f  t h i s  form o f  e n e r g y ,  n o t  a 
g r e a t  f e a s t  t h a t  t h e  p i o n e e r s  of  n u c l e a r  development  had 
h a r d l y  d a r e d  t o  dream a b o u t ?  And even i f  c e r t a i n  r i s k s  
a s s o c i a t e s  w i t h  t h e  development  o f  any k i n d  o f  t e c h n o l o g y  
were p r e s e n t ,  w e r e  t h e y  n o t  s c r u t i n i z e d  w i t h  t h e  g r e a t e s t  
m e t i c u l o u s  c a r e ?  Were n o t  a l l  means dep loyed  i n  o r d e r  t o  
f o r e s e e  and minimize  p o s s i b l e  r i s k s  connec ted  w i t h  t h e  
o p e r a t i o n  o f  power p l a n t s ?  F i n a l l y ,  even  i f  r i s k s  remained ,  
had n o t  mankind been r e a d y  t i m e  and a g a i n  b e f o r e  t o  a c c e p t  
them c o n s c i o u s l y  i n  small-scale s o c i e t i e s  as w e l l  as i n  t h e  
h i s t o r y  o f  i n d u s t r i a l i z a t i o n ,  because  t h e  p o t e n t i a l  g a i n s  
(economic o r  o t h e r w i s e )  seemed t o  make it wor thwhi l e  t o  
engage i n  t h e s e  dangerous  p u r s u i t s ?  (1) Was t h e  o p p o s i t i o n  
mere ly  due  t o  a s m a l l  f r i n g e  of s o c i e t y ,  t o  t h o s e  who,s teeped  
i n  t r a d i t i o n a l  b e l i e f s  and t r a d i t i o n a l  ways of  l i f e ,  w e r e  
l i k e l y  t o  oppose  any  k i n d  o f  l a r g e - s c a l e  t e c h n o l o g i c a l  de- 
velopment? O r  was it a s m a l l  f r i n g e  o f  peop le ,  h y p e r s e n s i t i v e  
t o  p o t e n t i a l  d a n g e r s ,  who chose  t o  c a r r y  a round w i t h  them 
a s s o c i a t i o n s  a n d ' m e n t a l  images t h a t  may have b e f i t t e d  opponen t s  
o f  n u c l e a r  armament, b u t  n o t  t h e  p e a c e f u l  e x p l o i t a t i o n  o f  
n u c l e a r  e n e r g y ?  O r  worse ,  'was it e n v i r o n m e n t a l i s t s ,  eco-  
c r a c k s ,  gone a s t r a y  i n  l e a v i n g ,  t h e  go ldeh  n i d d l e  r o a d  t h a t  
promised access t o  a new and cheap  e n e r g y  s o u r c e ,  who c h o s e ,  
w i t h  a n  incomprehens ib le  o b s t i n a c y ,  t h e  b l e a k  a l t e r n a t i v e  o f  
' h a v i n g  t h e  l i g h t s  go o u t '  r a t h e r  t h a n  a g r e e  t o  f u r t h e r  l a r g e -  
s c a l e  e x p l o i t a t i o n  o f  n u c l e a r  power? 
%he views e x p r e s s e d  i n  t h i s  pape r  a r e  t h o s e  o f  t h e  
a u t h o r ,  and d o  n o t  n e c e s s a r i l y  r e f l e c t  t h o s e  o f  t h e  P r o j e c t  
Sponsors .  
- 
' ~ u r o ~ e a n  C e n t r e  f o r  S o c i a l  Wel fa re  T r a i n i n g  and  Resea rch  
and t h e  J o i n t  IAEA/IIASA Resea rch  P r o j e c t ,  I n t e r n a t i o n a l  Atomic 
Energy Agency, P.O. Box 590, A-1011 Vienna,  A u s t r i a .  
This  i m p r e s s i o n i s t i c  way of pass ing  over  some of t h e  
more common i n t e r p r e t a t i o n s  of s o c i e t a l  response t o  nuc l ea r  
power l eaves  u s  a t  b e s t  w i th  a p a r t i a l  and incomplete p i c t u r e .  
The r e c e n t  programme of t h e  J o i n t  IAEA/IIASA Research 
P r o j e c t  has been desc r ibed  by Otway and Pahner ( 2 ) .  Haefele 
has  been e s p e c i a l l y  concerned wi th  what he c a l l e d  " t h e  
embedding i n t o  t h e  soc iosphere" .  I wish t o  focus  i n  t h i s  
paper on a t a s k  which can perhaps be i n t e r p r e t e d  a s  comple- 
mentary, namely the,embedding of some s o c i a l  c o n s i d e r a t i o n s  
i n t o  t h e  technospheke. An a n a l y s i s  of t h e  s o c i a l  a s p e c t s  of 
t h e  nuc l ea r  power con t rove r sy  s t r o n g l y  sugges t s  t h a t  t h e s e  
wider c o n s i d e r a t i o n s  have t o  be taken  i n t o  account i f  a  
meaningful d i a logue  i s  t o  be i n i t i a t e d .  
I n  t h e  a n a l y s i s  which fo l lows ,  I w i l l  t h e r e f o r e  NOT d e a l  
wi th  t h e  arguments t h a t  have been p re sen ted  p-rs and c-on 
nuc lea r  energy p e r  set b u t  r a t h e r  concen t r a t e  on a socio-  
l o g i c a l  i n t e r p r e t a t i o n  of  t h e  under ly ing  processes .  I n  a 
r e c e n t l y  publ i shed  ar t ic le  ( 3 )  Hans Bethe has  s p e l l e d  o u t  i n  
clear and e a s i l y  unders tandable  language why n u c l e a r  power 
i s  both s a f e  and necessary .  To a newcomer i n  t h e  deba te ,  h i s  
arguments may appear  s e n s i b l e  and convincing.  One could how- 
eve r  e a s i l y  imagine a " c o u n t e r - a r t i c l e "  s t a r t i n g  from e n t i r e l y  
d i f f e r e n t  premises  and l e a d i n g  t o  a d i a m e t r i c a l l y  opposed set 
of conc lus ions .  Th i s  s t r o n g l y  sugges t s  t h a t  opponents and 
promoters of  n u c l e a r  energy base  t h e i r  arguments on d i f f e r e n t  
assumptions,  do n o t  use t h e  same language,  a t t a c h  d i f f e r e n t  
weights  t o  ev idence  t h a t  i s  presen ted  - i n  s h o r t ,  t hey  
l i t e r a l l y  see t h e  world d i f f e r e n t l y .  Thus i s  t h e  n a t u r e  of 
a con t roversy .  
Working o n e ' s  way through t h e  arguments t h a t  have been 
presen ted  on bo th  s i d e s  i n  t h e  course  of t h e  deba te ,  one some- 
t imes has  t h e  f e e l i n g  of be ing  faced  wi th  one of  t h e  p i c t u r e s  
of o p t i c a l  i l l u s i o n  t h a t  p sycho log i s t s  a r e  fond of c o n s t r u c t i n g .  
Depending on how one looks  a t  t h e  p i c t u r e ,  t h e  f e a t u r e s  of  a 
b e a u t i f u l  g i r l  appear  o r  converse ly ,  t h a t  of an o l d  lady.  On 
o t h e r  p i c t u r e s  one may choose between a hare  o r  a landscape;  
a g o b l e t  o r  two f i g u r e s .  What t h e s e  p i c t u r e s  r e p r e s e n t  i s  
genuine ambiguity.  The human b r a i n ,  unaccustomed t o  being given 
ambiguous in format ion , responds  i n  a r a t h e r  unique way ( 4 ) :  i f  
it can t r u l y  n o t  be decided how t o  i n t e r p r e t  t h e  p i c t u r e ,  it 
a l t e r n a t e s  between two p o s s i b l e  i n t e r p r e t a t i o n s .  I t  dec ides  
on one,  on ly  t o  abandon it s h o r t l y  a f t e rwards  i n  o r d e r  t o  
adopt  t h e  o t h e r  p o s s i b l e  i n t e r p r e t a t i o n .  
Such o p t i o n s  a r e  n o t  open t o  s o c i e t y .  Given c o n f l i c t i n g  
i n t e r p r e t a t i o n s  o f  s a f e t y  and p o t e n t i a l  hazards  connected  w i t h  
t h e  use  o f  n u c l e a r  energy ,  of economic n e c e s s i t i e s  which e i t h e r  
f o r  i t s  l a r g e - s c a l e  development o r  n o t ,  d ive rgence  o f  i n t e r e s t s  
emerge i n  t h e  c o u r s e  o f  t h e  deba t e  which c a l l  f o r  an a n a l y s i s  
of  t h e  p o s s i b l e  r o o t s  under ly ing  t h e  c o n f l i c t .  
A f u r t h e r  c l a r i f i c a t i o n  may be nece s sa ry :  
The n u c l e a r  power con t rove r sy  i s  an ongoing p u b l i c  d e b a t e  
on a  number o f  i s s u e s ,  such a s  s a f e t y  s t a n d a r d s ,  h e a l t h  haza rd s ,  
economic r e n t a b i l i t y ,  r i s k s  connected  w i t h  a c c i d e n t s ,  etc. ,  
which are c o n t r o v e r s i a l  i n  t h e  s ense  t h a t  c o n f l i c t i n g  i n t e r -  
p r e t a t i o n s  o f  assumpt ions ,  f a c t s ,  t h e o r i e s ,  and l i k e l y  con- 
sequences  o f  n u c l e a r  development a r e  g iven  by t h o s e  who pro- 
mote and t h o s e  who oppose n u c l e a r  power. I n  t h e  cou r se  o f  t h e s e  
c o n t r o v e r s i e s ,  a  body o f  'counter-knowledge'  and ' coun t e r -  
e x p e r t i s e '  i s  c r e a t e d  which s e r v e s  as an  impor t an t  i n p u t ,  
b o t h  s c i e n t i f i c a l l y  and i d e o l o g i c a l l y ,  on t h e  l e v e l  o f  s o c i a l  
a c t i o n .  
P u b l i c  o p p o s i t i o n  t o  n u c l e a r  power t a k e s  t h e  form of  
c o n c r e t e  a c t i o n s ,  e i t h e r  d i r e c t l y  r e l a t e d  t o  a  l o c a l  c o n f l i c t ,  
such  as may a r i s e  spon taneous ly  a f t e r  t h e  announce~ .en t  of  
a p l a n  t o  c o n s t r u c t  a  n u c l e a r  r e a c t o r  i n  a  community, o r ,  on 
a more permanent b a s i s ,  a c t i o n  c o n s i s t i n g  o f  t h e  fo rmat ion  o f  
c i t i z e n s  and o t h e r  groups  which a c t i v e l y  p r e s s  f o r  c e r t a i n  
demands, such as a ban on f u r t h e r  n u c l e a r  development,  or 
t h e  a do p t i o n  and r e g u l a t i o n  o f  c e r t a i n  p rocedures  and s t a n d a r d s .  
On t h e  t h e o r e t i c a l  and e m p i r i c a l  grounds it i s  a d v i s a b l e  t o  
d i s t i n g u i s h  between t h e s e  two phenomena, a l t hough  it is  i m -  
p o r t a n t  t o  see t h e  l i n k s  e x i s t i n g  between them. Every i n s t a n c e  
o f  l o c a l  o p p o s i t i o n  f e e d s  back i n t o  t h e  l a r g e r  movement and is  
suppor ted  by it i n  v a r i o u s  ways. One can  t h e r e f o r e  say  t h a t  
l o c a l  o p p o s i t i o n  depends on t h e  l a r g e r  movement, j u s t  as t h e  
movement, i n  o r d e r  t o  b u i l d  up i t s  c a s e ,  depends on i n s t a n c e s  
o f  local o p p o s i t i o n .  T h i s  h o l d s  f o r  tac t ics ,  which are o f t e n  
t r a n s m i t t e d  t o  o t h e r  groups  and even from coun t ry  t o  coun t ry ,  
o v e r l a p  i n  membership, coverage  i n  t h e  movement l i t e r a t u r e  j u s t  
as much a s  f o r  p u b l i c  consc iousnes s  and t h e  movement's i deo logy  
which, once it h a s  been gene ra t ed ,  must be s u s t a i n e d .  
C e r t a i n  i n d i v i d u a l s  and groups,  environmenta l  groups  as 
w e l l  as p o l i t i c a l l y  o r gan i zed  groups ,  p rov ide  a n  impor t an t  l i n k  
between t h e s e  t w o  l e v e l s .  They can be viewed as m a n i f e s t a t i o n s  
o f  a l a r g e r  s o c i a l  movement, which i s  a form of  non-in- 
s t i t u t i o n a l i z e d ,  c o l l e c t i v e  behaviour  o r i e n t e d  towards  t h e  
a l l e v i a t i o n  of p e r ce i v ed  g r i evances  and based on c e r t a i n  s o c i a l  
demands. 
The paper  c o n s i s t s  e s s e n t i a l l y  o f  two p a r t s .  The f i r s t  
p a r t  i s  devoted t o  an  examination o f  t h e  s i g n i f i c a n c e  o f  con- 
t r o v e r s i e s  i n  g e n e r a l  and draws a t t e n t i o n  t o  t h e i r  s o c i o l o g i c a l l y  
r e l e v a n t  f e a t u r e s .  I n  c h a p t e r  V t h e  n o t i o n  o f  " p a r a - s c i e n t i f i c  
con t roversy"  i s  in t roduced .  I t  i s  sugges ted  t h a t  t h e  oppos i t i on  
a g a i n s t  n u c l e a r  power i s  p a r t l y  dependent on an ongoing con- 
t r o v e r s y  among e x p e r t s .  The second p a r t  examines p u b l i c  oppo- 
s i t i o n  w i th  a  b r i e f  coverage of  l o c a l  a c t i o n  and a  more de- 
t a i l e d  a t t emp t  t o  e x p l a i n  t h e  more permanent forms of  oppo- 
s i t i o n .  Th i s  s ec t i on ,wh ich  i n t e r p r e t s  p u b l i c  o p p o s i t i o n  a s  
p a r t  o f  a  l a r g e r  s o c i a l  movement,is s t i l l  h y p o t h e t i c a l  and i n  
need of  f u r t h e r  e m p i r i c a l  e l a b o r a t i o n ,  e s p e c i a l l y  i f  an a t t emp t  
i s  t o  be made t o  e v a l u a t e  i t s  chances f o r  succes s  o r  f a i l u r e .  
11. - I n s t i t u t i o n a l i z e d  and Non- Ins t i t u t i ona l i zed  Con t rove r s i e s  
Con t rove r s i e s  s i g n i f y  DISAGREEMENT. They a r e  a  normal 
f e a t u r e  o f  o u r  l i v e s  and t h i n k i n g  and form an i n t e g r a l  p a r t  
i n  a r r i v i n g  a t  a  consensua l  view of  t h e  world surrounding us .  
I n  s c i e n c e ,  a s  i n  p o l i t i c s ,  d isagreement  i s  e s s e n t i a l  f o r  t h e  
growth o f  knowledge a s  w e l l  a s  f o r  advancing what i s  u s u a l l y  
c a l l e d  t h e  commonwealth ( t h e  common good) . 
"Con t rove r s i e s  and p o l i t i c s " ,  one might  s ay ,pa raph ra s ing  
Lenin, " a r e  bo th  means f o r  moving from one h i s t o r i c a l  s t a g e  t o  
ano ther" .  They c o n t a i n  mechanisms f o r  checking c l a ims  made 
by t hose  who produce d i f f e r e n t  knowledge o r  a l t e r n a t i v e  po- 
l i t i c a l  v i s i o n s  and demands. They a l l ow  us ,  i n  r a r e  moments, 
t o  choose between r i v a l l i n g  t h e o r i e s  o r  r i v a l l i n g  world views 
o r  cou r se s  o f  c o l l e c t i v e  a c t i o n .  Knowledge f i n d s  i t s e l f  opposed 
t o  o t h e r  knowledge i n  a way t h a t  r e a l l y  m a t t e r s ,  i . e . ,  it i s  
seen  a s  having d i r e c t  consequences f o r  f u r t h e r  t h e o r e t i c a l  
developments and/or  a c t i o n .  I n  s c i e n c e ,  w e  can d i s t i n g u i s h  
a t  least  f o u r  f a c t o r s  account ing  f o r  t h e  emergence of  con- 
t r o v e r s i e s ,  which a r e  n o t  mutual ly  e x c l u s i v e :  
- t h e r e  i s  uneven development i n  t h e  normal growth 
o f  s c i e n t i f i c  knowledge l e a d i n g  t o  h e t e r o g e n e i t y  
i n  t h e o r e t i c a l  concep ts ,  methods, and o b s e r v a t i o n a l  
language which have t o  be a d j u s t e d  from t i m e  t o  
t i m e  ; 
- t h e  p roduc t i on  o f  new knowledge means e s s e n t i a l l y  
t h a t  p e r c e p t i o n  i s  extended i n t o  new c o n t e x t s  and 
forms which need t o  be communicated t o  t hose  who 
do  n o t  y e t  s h a r e  t h i s  new knowledge; 
- knowledge is  produced i n  o r d e r  t o  be used and t h u s  
may be l i n k e d  t o  s e r v e  d i f f e r e n t  ends;  
- once c o g n i t i v e  d isagreement  i s  openly  c a r r i e d  
o u t ,  a  p r o ce s s  o f  s o c i a l  p o l a r i z a t i o n  t e n d s  t o  
se t  i n  a s  w e l l  ( 5 ) .  
I n  t h e o r y  a t  l e a s t ,  s c i e n c e  h a s  developed a set  o f  r u l e s  
and p rocedures  by which c o n t r o v e r s i e s  can be c a r r i e d  o u t  i n  a 
more o r  less o r d e r l y  f a s h i o n ,  l e a d i n g  e v e n t u a l l y  t o  t h e i r  
s e t t l e m e n t  - which may c o n s i s t o f i  v i c t o r y  o r  d e f e a t ,  l i k e -  
w i s e  problems or opponents  may d i e  o u t .  
I n  p r a c t i c e ,  s c i e n t i s t s  do n o t  always adhere  t o  t h e s e  
r u l e s  and p rocedures .  Even i f  t hey  do n o t  a b i d e  by them, 
t h e y  n e v e r t h e l e s s  b e l i e v e  i n  t h e i r  v a l i d i t y ,  t h u s  c r e d i t i n g  
t h e  s c i e n t i f i c  method and r a t i o n a l  d i s c o u r s e  with--khe 
l e g i t i m a c y  n ece s sa r y  t o  en su re  i t s  p rope r  f unc t i on ing .  To 
engage i n  a  s c i e n t i f i c  argument a s  d i s t i n c t  from a 'non- 
s c i e n t i f i c '  one means e s s e n t i a l l y  t h a t  opponents  . a r e  u n i t e d  
i n  b e l i e v i n g  t h a t  a  r a t i o n a l  mode of  d i s c o u r s e  e x i s t s  which 
e v e n t u a l l y  might  l e a d  t o  a  r e s o l u t i o n  o f  t h e  c o n t i n u i n g  i s s u e .  
The 'code  of  honour'  comprises  such i t e m s  a s  what might be a 
l e g i t i m a t e  o b j e c t  o f  a  d i s p u t e ,  how opposing views a r e  t o  be  
suppor ted ,  what k i n d  o f  ev idence  i s  admis s ib l e ,  where opponents  
may p u b l i s h  and i n  what s t y l e  t hey  ough t  t o  a rgue .  
A s o c i o l o g i s t  would s ay  t h a t  d isagreement  i n  s c i e n c e  h a s  
become i n s t i t u t i o n a l i z e d .  T h i s  ho ld s  a l s o  f o r  o t h e r  forms o f  
c o n f l i c t  r e g u l a t i o n ,  be it now i n  form of  t h e  pa r l i amen ta ry  
system, t h e  l e g a l  system o r  t h e  r u l e s  of  economic compet i t ion .  
Imper fec t  as t h e s e  p rocedures  may be ,  t h e y  n e v e r t h e l e s s  s i g n i f y  
t h a t  s o c i e t y  o r  t h e  s c i e n t i f i c  community ha s  found a way i n  
which it can  " ag r ee  t o  d i s a g r e e " .  
Y e t  t h e  r e a l m - ' o f  o u r  l i f e  which i s  i n s t i t u t i o n a l i z e d  
c o v e r s  by no means a l l  o f  o u r  e x i s t e n c e .  There are d i s -  
agreements  which f a l l  o u t s i d e  t h e  e s t a b l i s h e d  o r d e r .  There 
a r e  opponents  who choose t o  cha l l enge  t h e  r u l e s  themselves .  
There  may be i n s t a n c e s  i n  which t h e  e x i s t e n t  r u l e s  may s e e m  
h o p e l e s s l y  i n ad eq u a t e  t o  cope w i t h  a  new s i t u a t i o n .  And 
t h e r e  may be o c c a s i o n s  when t h e  boundar ies  between what p a s s e s  
as a s c i e n t i f i c  and a n o n - s c i e n t i f i c  argument a r e  b l u r r e d ,  when 
a t t e m p t s  a r e  b e i n g  made t o  i n t r o d u c e  a new k ind  of  r a t i o n a l i t y  ( 6 ) .  
T h i s  i s  t h e  a r e a  of  n o n - i n s t i t u t i o n a l i z e d  c o n t r o v e r s i e s ,  a 
f a s c i n a t i n g  t i m e  of  i n t e l l e c t u a l  and s o c i a l  upheaval  where,amid 
a l l  t h e  t u r b u l e n c e ,  a t t e m p t s  a r e  be ing  made t o  come t o  a new 
AND DIFFERENT unders tand ing  o f  r e a l i t y .  For, however t h e  
c o n t r o v e r s y  may end,  it i s  q u i t e  obvious  t h a t  t h e  opponents  
a r e  engaged i n  what i s  n e v e r t h e l e s s  an i n t e r a c t i o n  p r o c e s s ,  
a n t a g o n i s t i c  a s  it may be ,  i n  which t h e  moves, s t r a t e g i e s  and 
p e r c e p t i o n s  of  one s i d e  have i n e v i t a b l e  r e p e r c u s s i o n s  on moves, 
s t r a t e g i e s  and p e r c e p t i o n s  o f  t h e  o t h e r  s i d e .  
111. Responses to Uncertainties 
Generally speaking, controversies therefore indicate 
uncertainty and confusion with regard to two important 
dimensions : 
a) how to interpret a given situation or environment; 
b) what response is most appropriate for a given 
situation or with regard to a given environment. 
In an institutionalized controversy, it is possible,by 
relying on both individual and institutionalized constraints 
which effectively discourage the involvement of an entire 
discipline with specific social problems ( 7 ) ,  to narrow the 
area of uncertainty with regard to both dimensions. In a 
non-institutionalized controversy, however, these constraints 
do not operate, thus allowing this double uncertainty to set 
into motion the internal dynamics so characteristic.tO them: 
their tendency to develop from an original core argument to 
expand into other domains originally not connected with the 
primary argument. Non-institutionalized controversies 
therefore have a tendency to develop around a core argument 
by incorporating those domains which lend themselves either 
to interpret a given situation more fully, or to provide a 
more complete response pattern to be adopted. In this 
search, simplifications and short-cuts in reasoning are bound 
to occur, as that which counts most is not the details (which . 
are believed solvable at a later stage also) but rather the 
total configuration of a response pattern thought to be more 
in line with the new interpretation of reality. 
In a highly simplified way one could speak of society 
having at its disposal a limited set of "response patterns" 
which are triggered off according to the social definition 
of an environment. These responses can be divided into 
those highly routinized ones which are appropriate for 
recurring, 'normal' events and environments; responses which 
are reserved for events and environments falling outside the 
acknowledged routine which occur at irregular intervals (non- 
routine events) and finally responses which are neither, 
because they constitute an answer to novel situations and 
therefore have to be innovative. 
Which response pattern is held to be appropriate depends 
in turn on a complex- process of social const;uction of reality1 
by which sociologists mean that situation and environment have 
a) be socially defined, i.e., categorized in con- 
ventional and shared ways, and 
b) be i n t e r p r e t e d ,  i . e . ,  meaning has  t o  be ass igned 
t o  a  s i t u a t i o n  o r  environment. 
These c o g n i t i v e  processes  a r e  fundamental i n  o r d e r  t o  
b r ing  s t a b i l i t y  i n t o  s o c i a l  l i f e  and t o  enable  s o c i a l i z a t i o n  
through con t inua t ion .  The process  of how new d e f i n i t i o n s  and 
i n t e r p r e t a t i o n s  a r e  being d i f f u s e d  has  been descr ibed  a s  
' s o c i e t a l  l e a r n i n g '  and i s  e s s e n t i a l l y  a  p rocess  of communi- 
c a t i o n  ( 8 )  . 
A s  i n d i v i d u a l s  i n  s o c i e t y  occupy d i f f e r e n t  p o s i t i o n s ,  
t h e i r  d e f i n i t i o n s  and i n t e r p r e t a t i o n s  w i l l  d i f f e r ,  depending 
on t h e i r  s t r u c t u r a l  l o c a t i o n ,  which a r e  equipped t o  varying 
degrees  wi th  r e sou rces  such a s  informat ion o r  power. From 
t h i s  fo l lows  t h a t  
a )  c e r t a i n  i n d i v i d u a l s  and groups - des igna ted  sets 
of a c t o r s  - have more power t o  d e f i n e / i n t e r p r e t  
a  s i t u a t i o n  than  o t h e r s  ( t h i s  c e r t a i n l y  ho lds  f o r  
s c i e n t i s t s  i n  ou r  type of s o c i e t y ) ;  and 
b) a c t o r s  i n  d i f f e r e n t  l o c a t i o n s  w i l l  d i f f e r  i n  t h e i r  
definitions/interpretations. 
A s  a consequence of  t h e s e  processes ,  s o c i a l  d e f i n i t i o n s  
of r e a l i t y  undergo c o n s t a n t  changes (expressed i n  t h e  emergence 
of new t h e o r i e s  o r  whble s c i e n t i f i c  paradigms, of new world- 
views and i d e o l o g i e s )  which, f o r  t h e  most p a r t ,  a r e  cont inuous 
r a t h e r  t han  d i scont inuous ,  l a r g e l y  a s  a  r e s u l t  of  t h e  s t a b i l i t y  
of power s t r u c t u r e s  i n  a  s o c i e t y .  - The emergence of  con t ro-  
v e r s i e s  i n d i c a t e s  e i t h e r  t h a t  dominant d e f i n i t i o n s  of  s o c i a l  
r e a l i t y  a r e  cha l lenged ,  o r  t h a t  p rev ious ly  common i n t e r p r e t a t i o n s  
no longer  command consensual  acceptance.  A s  a r e s u l t ,  t h e  
app rop r i a t e  response p a t t e r n s  a r e  a l s o  c a l l e d  i n t o  ques t ion .  
The f i r s t  cha l lenge  w a s  addressed t o  t h e  s a f e t y  assumptions 
under ly ing  t h e  promised b e n e f i t s  of t h e  'Faus t i an  ba rga in '  ( t o  
use t h e  somewhat p r e t e n t i o u s  t e r m  coined by A. Weinberg) opening 
up a  prolonged deba te  which s t i l l  con t inues  wi th  s h i f t i n g  
emphasis. It  ranged from c o n t r o v e r s i a l  i s s u e s  on r a d i a t i o n  
l e v e l s ,  c a rc inogene t i c  e f f e c t s ,  p r o b a b i l i t i e s  of a c c i d e n t s ,  t h e  
s a f e t y  of emergency cool ing  systems,  t o x i c i t y  of plutonium t o  
problems connected wi th  w a s t e  d i s p o s a l  and s t o r a g e  of  n u c l e a r  
m a t e r i a l ,  i nc lud ing  t h e f t  and sabotage prevent ion  ( 9 ) .  The 
second broad a r e a  of u n c e r t a i n t y  which i s  j u s t  beginning t o  
emerge, concerns  t h e  economic assumptions - notab ly  c a l c u l a t i o n s  
of f u t u r e  energy demand and va r ious  v e r s i o n s  of c a l c u l a t i n g  t h e  
economic ren tab i l i t y  of c o n s t r u c t i o n  and ope ra t ion  of nuc l ea r  
power p l a n t s  ( 1 0 ) .  The t h i r d  a r e a  of  u n c e r t a i n t y  i s  p o l i t i c a l  
i n  n a t u r e  - it i s  i n d i c a t e d  i n  t h e  deba te  on l i c e n s i n g  procedures  
and how t o  set up l e g i s l a t i v e  r e g u l a t o r y  s t a n d a r d s  f o r  adequate  
p u b l i c  p a r t i c i p a t i o n  i n  a  f i e l d  i n  which decision-making and 
p lann ing  p r o c e s s e s  r e q u i r e  c o n s i d e r a b l e  t e c h n i c a l  and s c i e n t i f i c  
e x p e r t i s e .  While t h e  i m p l i c a t i o n s  s e e m  t o o  impor tan t  t o  be 
l e f t  t o  e x p e r t s  a l o n e ,  adequa te  forms o f  p u b l i c  p a r t i c i p a t i o n  
have y e t  t o  be found. 
What h a s  l e d  t o  t h e  emergence o f  t h e s e  s u c c e s s i v e  u n c e r t a i n -  
t ies ,  l e a d i n g  t o  d i f f e r e n t  i n t e r p r e t a t i o n s  of  b a s i c  f a c t u a l  i n -  
fo rmat ion  and t o  r a d i c a l l y  opposed views o f  t h e  c o u r s e s  o f  a c t i o n  
t o  be t a k en ?  What i s  a t  t h e  r o o t  o f  t h e s e  c o n t r o v e r s i e s ?  
I V .  U n ce r t a i n t y  a s  a  Determinant  o f  Risk  P e r c e p t i o n  
Observers  o f  t h e  n u c l e a r  energy s c i e n c e  a g r e e  t h a t  t h e  
i n i t i a l  s t a g e  o f  t h e  commercial e x p l o i t a t i o n  o f  n u c l e a r  energy  
was c h a r a c t e r i z e d  by low r i s k  p e r c e p t i o n ,  v i r t u a l  absence  o f  
p u b l i c  concern  and/or  p u b l i c  p r e s s u r e  and r e l a t i v e  h igh  ex- 
p e c t a t i o n s  of  b o t h ,  economic and t e c h n o l o g i c a l  b e n e f i t s  (11). 
The l a s t  y e a r s  have s een  a d r ama t i c  change,  o r i g i n a t i n g  i n  t h e  
US and - w i t h  a c e r t a i n  t i m e  l a g  - sp r ead ing  e v e n t u a l l y  t o  
o t h e r  c o u n t r i e s ,  n o t a b l y  i n  Western Europe and Japan.  It  i s  
p l a u s i b l e  t o  assume t h a t  c e r t a i n  e x t e r n a l  f a c t o r s  w e r e  i n s t r ume n ta l  
i n  t h i s  development: 
- t h e  r a p i d  rate  o f  s t e p p i n g  up t h e  c o n s t r u c t i o n  of  
n u c l e a r  power p l a n t s  and p l ann ing  f o r  f u r t h e r  growth 
o f  t h e  n u c l e a r  energy  s e c t o r ;  
- p u b l i c  knowledge abou t  n u c l e a r  power i n s t a l l a t i o n s  
and t h e r e f o r e  t h e i r  symbolic ' v i s i b i l i t y '  i r r e s p e c t i v e  
o f  p h y s i c a l  appearance  wh ichp red i spose s  a  p l a n t  a s  a  
symbolic sp ea r h ead ing  l a r g e - s c a l e  t e c h n o l o g i c a l  
expans ion  and economic growth; 
- t h e  g e n e r a l  i n h e r e n t  i n a b i l i t y  o f  p u b l i c  i n s t i t u t i o n s ,  
b o t h  i n  t e r m s  of l e g i s l a t i o n  and p o l i t i c a l  d e c i s i o n -  
making p r o c e s s e s ,  t o  a n t i c i p a t e  a l l  f u t u r e  a s p e c t s  o f  
a  t e c h n o l o g i c a l  i n n o v a t i o n  i n  need o f  such r e g u l a t i o n  
and t h e r e f o r e  i t s  v u l n e r a b i l i t y  t o  r ep roaches  of 
unpreparedness ;  
- r e l a t i v e  i n e x p e r i e n c e  w i th  p u b l i c  p a r t i c i p a t i o n  i n  a  
t e c h n o l o g i c a l l y  complex p l ann ing  p roce s s ;  
- unpreparedness  and i n a b i l i t y  o f  t h e  p u b l i c  t o  make t h e  
k i n d  o f  c o s t - b e n e f i t  a n a l y s i s  t h e  promoters  o f  
n u c l e a r  energy  e x p e c t  it t o  make. Expected b e n e f i t s  
a r e  n o t  s p e l l e d  o u t  s u f f i c i e n t l y  ( t h e  promises  of  
' cheap '  energy  and o f  t a p p i n g  an  ' i n f i n i t e '  s ou rce  
o f  energy a r e  r a t h e r  a b s t r a c t ) .  The v i s i b i l i t y  of  
ex p ec t ed  b e n e f i t s  h a s  been ex t remely  low (see a l s o  
p. t h i s  t e x t ) .  C os t s ,  e s p e c i a l l y  i n  t h e  form of 
r i s k s ,  began t o  loom l a r g e  a f t e r  wide p r e s s  
coverage was accorded t o  t h e  f i r s t  c o n t r o v e r s i e s  
and ' i n c i d e n t s '  i n  power p l a n t s  r e p o r t e d  by t h e  
mass media, t h u s  opening up new sou rce s  of  
p u b l i c  anx i e ty ;  
- p u b l i c  a n x i e t y  was r e i n f o r c e d  by t h e  energy crisis 
which suddenly showed t h a t  what was h i t h e r t o  t aken  
f o r  g r a n t e d  - an unending supply  of  energy - was no 
l o n g e r  t h e  c a s e  and t h a t ,  a s  cho i ce s  f o r  energy 
supply  narrowed, an  i n t e n s i f i c a t i o n  o f  t h e  n u c l e a r  
power programme was t o  fo l low.  
A s  can e a s i l y  be shown through an  a n a l y s i s  of  ar t ic les  
appear ing  i n  t h e  m a s s  media and o t h e r  sou rce s ,  bo th  r i s k  per-  
c e p t i o n  and t h e  pe rcep t i on  of  p u b l i c  concern have s t e a d i l y  been 
on t h e  i n c r e a s e  i n  t h e  l a s t  couple  o f  y e a r s  ( 1 2 ) .  A s  a con- 
sequence,  t h e  t r ade -o f f  f u n c t i o n  between expected b e n e f i t s  
and expec ted  r i s k s ,  i n c l u d i n g  t hose  of a p o l i t i c a l  n a t u r e ,  ha s  
been a l t e r e d .  W e  must emphasize h e r e  t h e  r o l e  of  pe r cep t i on ,  
bo th  wi th  r ega rd  t o  t h e  a l l e g e d  dangers  and r i s k s  connected 
wi th  n u c l e a r  energy ,  and t h e  a t t e n t i o n  accorded t o  p u b l i c  
o p p o s i t i o n  and concern.  While some s c i e n t i s t s  would argue 
t h a t  ' r e a l '  r i s k s  are much lower than  t h e  ones  perce ived  by 
t h e  p u b l i c ,  and e s p e c i a l l y  t h e  opponents of n u c l e a r  energy,  it 
can a l s o  be shown t h a t  p o l i t i c i a n s  and t h e  p u b l i c  a l i k e  per-  
c e i v e  o p p o s i t i o n  t o  n u c l e a r  power a s  much g r e a t e r  than  it 
a c t u a l l y  i s  r e f l e c t e d  i n  p u b l i c  op in ion  p o l l s  ( 1 3 ) .  Y e t ,  it 
would be g r o s s l y  mis lead ing  t o  d i s m i s s  both r i s k  pe rcep t i on  
and p u b l i c  concern as be ing  ' m e r e '  pe rcep tua l  phenomena w i t h  
t h e  a l l u s i o n  t h a t  t h e y  a r e  t h e r e f o r e  somehow less ' r e a l ' .  
Such a view would rest on a g r o s s  misreading of t h e  under ly ing  
s o c i a l  and psycholog ica l  mechanisms. Although it can be 
argued t h a t  pe r ce ived  r i s k s  must d i f f e r  from ' rea l '  r i s k s ,  a s  
measured by conven t iona l  s c i e n t i f i c  methods and s t anda rds ,  it 
is  t h e  ve ry  conven t ion  of d e f i n i n g  r i s k s  i n  t h e  e s t a b l i s h e d  way 
which ha s  come under a t t a c k .  Furthermore,  a t t i t u d e  su rveys ,  
a l though  r e f l e c t i n g  t h e  c u r r e n t  state of  p u b l i c  oppos t ion ,  a r e  
a poor i n d i c a t o r  f o r  t h e  p o t e n t i a l  f a i l u r e s  o f  succes se s  o f  a 
s o c i a l  movement ( 1 4 )  . 
The p r e s e n t  s i t u a t i o n  of  h igh perce ived  r i s k  and h igh  per-  
c e ived  p u b l i c  concern  should  r a t h e r  be i n t e r p r e t e d  as i n d i c a t i v e  
f o r  t h e  g e n e r a l  s o c i e t a l  u n c e r t a i n t y  which is  a t  t h e  h e a r t  of  
-- 
t h e  n u c l e a r  power con t roversy .  The u n c e r t a i n t y  i s  mani f e s t  i n  
a b l u r r i n g  of  boundar ies  o f  what i s  g e n e r a l l y  be l i eved  t o  be 
o b j e c t i v e l y  measurable  r i s k  and r i s k  perce ived  by i n d i v i d u a l s ,  
i . e . ,  s u b j e c t i v e l y .  High perce ived  r i s k ,  whatever i t s  d i sc r epancy  
t o  r i s k  c o n v e n t i o n a l l y  measured and de f ined  may be ,  i s  t h e r e -  
f o r e  l i k e l y  t o  have r epe rcus s ions  on t h e s e  measurement s t a n d a r d s  
and w i l l  e v e n t u a l l y  l e a d  t o  t h e i r  r e - d e f i n i t i o n .  The a t t e n t i o n  
accorded by p o l i t i c i a n s ,  i n d u s t r i a l  promoters of n u c l e a r  energy 
and s c i e n t i s t s  t o  t h e  opponents of nuc l ea r  power acknowledges t h e  
re levance  of what might o therwise  be dismissed a s  a  pass ing ,  
i r r e l e v a n t  phenomenon i n  t h e  process  of which t h e  oppos i t i on ,  
however smal l  i n  ' r e a l '  s i z e ,  a c q u i r e s  p o l i t i c a l  re levance  and 
t h e r e f o r e  becomes ' r e a l ' .  
Haefele has  argued t h a t  " h y p o t h e t i c a l i t y "  which c h a r a c t e r i z e s  
much of t h e  d i s c u s s i o n  on r e s i d u a l  r i s k s  connected with  nuc l ea r  
energy,  is  c h a r a c t e r i s t i c  and unique f o r  t h e  ' p a t h f i n d e r  r o l e  
of  nuc l ea r  power' ( 1 5 ) .  Hypo the t i ca l i t y  i s  used by Haefele  i n  
two d i f f e r e n t  ways: one meaning accorded t o  h y p o t h e t i c a l i t y  i s  
t h a t  t h e  p o t e n t i a l  consequences can no longe r  be f u l l y  ex- 
per ienced and n o t  experimented with .  Th i s  i s  of course  t r u e ,  
a l though  many s c i e n t i f i c  d i s c i p l i n e s ,  i nc lud ing  l a r g e  p a r t s  of 
t h e  s o c i a l  s c i ences  b u t  a l s o  such d i s c i p l i n e s  a s  astronomy, a r e  
s u b j e c t  t o  t h e  same cond i t i ons .  The second meaning of hypo- 
t h e t i c a l i t y  has  t o  do wi th  t h e  s t y l e  of argumentation:  it 
impl i e s  (p. 318) t h a t  h y p o t h e t i c a l  c o n s i d e r a t i o n s  of t h e  kind 
"imagine, i f "  e n t e r  t h e  deba te ,  which, by t h e i r  very n a t u r e ,  
cannot  be proven o r  disproven.  Hypo the t i ca l i t y  i n  t h i s  
second meaning appears  n o t  t o  be unique t o  nuc l ea r  power e i t h e r  
b u t  a  f e a t u r e  of  c o n t r o v e r s i e s  i n  gene ra l ,  where t h e  domain of 
t h e  unknown p o t e n t i a l  consequences is  h y p o t h e t i c a l i t y  explored  
and pu rpose fu l ly  used accord ing  t o  o n e ' s  p re fe rences .  Hypo- 
t h e t i c a l i t y  i n  t h i s  second sense  t h u s  p o i n t s  once more t o  t h e  
b a s i c  perce ived  u n c e r t a i n t i e s .  
V. The Nature of  P a r a - S c i e n t i f i c  Cont rovers ies  
Seve ra l  w r i t e r s  who have analyzed c o n t r o v e r s i e s ,  e s p e c i a l l y  
i n  t h e  form of d i s p u t e s  between exper ts ,have commented on t h e  
e x i s t e n c e  o f  t r u e  t h e o r e t i c a l  ambigui t i es .  A. Mazur (16) i n  
an a n a l y s i s  of  p a r a l l e l s  between t h e  f l u o r i d a t i o n  cont roversy  
which took p l a c e  i n  the  US i n  t h e  1950, S and t h e  more r e c e n t  
o p p o s i t i o n  a g a i n s t  n u c l e a r  power, ha s  concluded t h a t  t h e  con- 
t r o v e r s i e s  a r e  s i m i l a r  i n  s o  f a r  a s  they  focus  l a r g e l y  on 
s i m i l a r  t e chn icaL  q u e s t i o n s ,  such as t h e  harmful e f f e c t s  o f  
long-term exposure t o  low l e v e l  o f  doses  of  f l o u r i n e  o r  
r a d i a t i o n .  I n  examining t h e  s c i e n t i f i c  o r  t echno log ica l  con ten t  
of  t h e s e  d i s p u t e s ,  he c a u t i o n s  t h a t  t h e  outcome can be pre-  
d i c t e d  on s c i e n t i f i c  grounds a lone :  comparative a n a l y s i s  
sugges t s  t h a t  t h e  p o l i t i c a l ,  n o n - s c i e n t i f i c  con tex t  of t h e  
d i s p u t e  might be e q u a l l y  impor tan t  i n  determining t h e  outcome. 
Mazur a l s o  n o t e s  t h a t  r h e t o r i c a l  dev ices ,  e s p e c i a l l y  i n  t h e  
form of  f l a t  d e n i a l  of  t h e  opponent ' s  c l a i m s  t o  evidence,  form 
an i n t e g r a l  p a r t  of  t h e  deba te .  Another l a r g e  p a r t  of  t h e  
deba te  i s  t aken  up by what he ca l l s  "arguing about  d i f f e r e n t  
problems", which e s s e n t i a l l y  means t h a t  t h e  arguments presented 
by each s i d e  are n o t  r e a l l y  conf ron ted ,  as each s i d e  i s  arguing  
about  d i f f e r e n t  p o i n t s .  What i s  ' i n  e r r o r '  o r  ' c o r r e c t '  w i l l  
t h e r e f o r e  depend on what is  being c a l c u l a t e d  and what one is  
most concerned abou t .  Mazur t h e n  p o i n t s  t o  remaining t h e o r e t i c a l  
a m b i gu i t i e s :  a  t e c h n o l o g i s t  o r  s c i e n t i s t  soon comes t o  r e a l i z e ,  
he w r i t e s ,  t h a t  t h e  complex t e c h n i c a l  problems o f  t h e  s t a t e -  
o f - t h e - a r t  r e q u i r e  s u b t l e  d i f f e r e n t i a t i o n s  of t h e  s o r t  which 
canno t  e a s i l y  be a r t i c u l a t e d  e x p l i c i t l y .  When it i s  neces sa ry  
t o  make a s i m p l i f y i n g  assumption (and many are r e a sonab l e ) ,  
which s i m p l i f y i n g  assumpt ions  should b e  made? What d a t a  a r e  
l a c k i n g  on a q u e s t i o n ,  t o  what e x t e n t  may one reasonab ly  
e x t r a p o l a t e  from d a t a  o f  o t h e r  sou rce s?  How t r u s t w o r t h y  is  a 
set of  e m p i r i c a l  o b s e r v a t i o n s ?  
Mazur sees i n  t h e  l a c k  o f  fo rmal ized  g u i d e s  f o r  judgement, 
such a s  t h ey  e x i s t  f o r  t h e  r o u t i n i z e d  p rocedures  o f  s c i e n c e ,  
a n  impor tan t  so u r ce  f o r  d isagreement .  Other  s o u r c e s  a r e  
d i s c r e p a n t  d a t a ,  and d i s p u t e s  i n  which d i f f e r e n t  i n t e r p r e t a t i o n s  
and c on c l u s i o n s  can e a s i l y  be drawn from a p i e c e  o f  f a c t u a l  
in fo rmat ion  ( 1 7 ) .  
However, I wish t o  emphasize t h e  p o i n t  t h a t  t h e s e  
t h e o r e t i c a l  u n c e r t a i n t i e s  and t r u e  a m b i g u i t i e s ,  t a k e n  by 
themselves ,  o n l y  r e v e a l  t h e  c o g n i t i v e  s i t i n g  o f  POTENTIAL 
c o n t r o v e r s i e s .  A s  I have po in t ed  o u t  e l sewhere  ( 1 8 ) ,  what 
h a s  t o  be e x p l a i n e d  i s  n o t  d i s c r e p a n c i e s  i n  s c i e n t i f i c  
t h i n k i n g  and r e s e a r c h  p rocedures ,  b u t  r a t h e r  why t h e s e  
d i f f e r e n c e s  - which e x i s t  t o  c e r t a i n  deg ree s  a l l  t h e  t i m e ,  
w i t h o u t  h i n d e r i n g  t h e  s c i e n t i s t ' s  work o r  t h e  growth of  
s c i e n t i f i c  knowledge - suddenly beg in  t o  ma t t e r .  What h a s  
t o  be e x p l a i n e d  t h e r e f o r e  i s  why opponents  l i t e r a l l y  speak 
abou t  d i f f e r e n t  t h i n g s ,  why t h e y  see what t h e y  do l i n k e d  
t o  d i f f e r e n t  purposes  and why t h e y  f e e l  t h a t  t h e o r e t i c a l  
a m b i g u i t i e s  and u n c e r t a i n t i e s ,  g e n ~ i n e  a s  t hey  nay be ,  c a l l  
f o r  d i f f e r e n t  c o u r s e s  o f  a c t i o n .  The p roce s s  th rough  which 
what i s  merely  a p o t e n t i a l  con t rove r sy  i s  t u rned  i n t o  a n  
a c t u a l  one,  c an  o n l y  be unders tood i f  t h e  l i n k  of  knowledge 
t o  a c t i o n ,  i t s  d i f f e r e n t  u s e s  f o r  a c t i o n ,  a r e  t aken  i n t o  
account .  Knowledge i t s e l f  becomes c o n t r o v e r s i a l ,  n o t  because  
it i s  o t h e r w i se  p e r f e c t ,  b u t  because it can  be used f o r  
d i f f e r e n t  ends .  
It i s  t h i s  c r u c i a l  t r a n s f o r m a t i o n  o f a p o t e n t i a l  con- 
t r o v e r s y  i n t o  a n  a c u t a l  one,  which needs  t o  be examined 
c l o s e r .  Heightened s e n s i t i v i t y  on t h e  p a r t  of  mass media 
and t h e  p u b l i c  and,  as a consequence, of  p o l i t i c i a n s  a s  w e l l ,  
a r e  t h e  r e s u l t  of  a  p r o c e s s  through which t h e  domain of  
t h e o r e t i c a l  u n c e r t a i n t i e s  becomes l i n k e d  e f f e c t i v e l y  t o  
u n c e r t a i n t i e s  and d i f f e r e n t  i n t e r p r e t a t i o n s  of  r e a l i t y  
e x i s t i n g  o u t s i d d  t h e  s c i e n t i f i c  f i e l d .  According t o  t h i s  
i n t e r p r e t a t i o n ,  t h e  n u c l e a r  con t rove r sy  i s  t h e r e f o r e  an  
i n s t a n c e  o f  a  more g e n e r a l  phenomenon: it i s  a p a r a - s c i e n t i f i c  
c o n t r o v e r sy .  What s t a r t e d  a s  a  con t rove r sy  among e x p e r t s  
i s  no l o n g e r  co n t a i n ed ,  b u t  t ies  i n  w i t h  a  deve lop ing  s o c i a l  
movement. X t  i s  i n  t h i s  con tex t  t h a t  we must no te  t h e  r o l e  
played by s c i e n t i s t s  who oppose nuc lear  power and who, i n  f a c t ,  
are t ransforming what could w e l l  have remained a  s c i e n t i f i c  
con t roversy  i n t o  a p a r a - s c i e n t i f i c  controversy.  
I have chosen t h e  t e r m  p a r a - s c i e n t i f i c ,  r a t h e r  than  
t r a n s - s c i e n t i f i c  ( 1 9 ) ,  because it corresponds more adequa te ly  
t o  t h e  i n n e r  dynamics o f  t h e  con t rove r sy ' s  development, namely 
i t s  gradua l  expansion and growth around a s c i e n t i f i c a l l y  de r ived  
c o r e  of  argumentation.  Whatever t h e o r e t i c a l  u n c e r t a i n t i e s  may 
have e x i s t e d  from t h e  beginning on, they  were soon i n t e r p r e t e d  
as having re levance  f o r  s o c i a l  a c t i o n  and were l i n k e d  t o  
c e r t a i n  consequences which mat tered no t  only  f o r  s c i ence  bu t  
f o r  s o c i e t y .  A s  t h e  cont roversy  ceased t o  be a s c i e n t i f i c  
con t roversy ,  i . e . ,  one conta ined  wi th in  t h e  s c i e n t i f i c  
community, s c i ence  a l s o  ceased t o  g ive  answers t o  t h e  ques t ions  
t h a t  w e r e  being asked.  Y e t ,  t h e  arguments produced by s c i e n t i s t s  
a g a i n s t  nuc l ea r  power do n o t  cease  t o  be s c i e n t i f i c  arguments. 
They r e t a i n  t h i s  q u a l i t y  as long as t hey  are being pu t  f o r t h  
by p r a c t i c i n g  s c i e n t i s t s ,  even though they  a r e  cha l l eng ing  t h e  
e s t a b l i s h e d  convent ions ,  measurement s t anda rds  and techniques  
o r  d a t a  i n t e r p r e t a t i o n  of s c i ence .  S c i e n t i s t s  opposing nuc lea r  
energy cont inue  t o  p l ay  a  dominant r o l e  i n  t h e  p u b l i c  con- 
t r o v e r s y .  My hypothes i s  ' is t h a t  t h e  deba te  would long have 
d i ed ,  i f  it w e r e  n o t  k e p t  a l i v e  by a  con t inu ing  i n t e l l e c t u a l  
i n p u t  c o n s i s t i n g  o f  s c i e n t i f i c a l l y  de r ived  arguments. Although 
t h e  s c i e n t i s t s  themselves no longer  enggge i n  what could be 
c a l l e d  a  pu re ly  s c i e n t i f i c  con t roversv ,  i .e . .  deba te  which 
fo l lows  w e l l  i n s t i t u t i o n a l i z e d  r u l e s ,  t hey  neve r the l e s s  r e t a i n  
t h e i r  s t a t u s  o f  C c i e n t i f i c  e x p e r t ,  a s t a t u s  which provides  
a c r u c i a l  l i n k  t o  t h e  wider p u b l i c  deba t e  der ived  from t h e  
o r i g i n a l  s c i e n t i f i c  argument. I t  is  as though some of  t h e  
ambiguity surrounding t h e  i s s u e s  themselves has been t r a n s -  
f e r r e d  o n t o  t h e  s c i e n t i s t s :  whi le  engaging i n  s c i e n t i f i c  
work, t hey  have a l s o  overs tepped t h e  boundar ies  of  e s t a b l i s h e d  
s c i e n t i f i c  r u l e s ,  wi th  t h e  l e g i t i m a t i o n  der ived  from t h e  pub l i c  
r o l e .  Taking p a r t  i n  t h e  pub l i c  deba te ,  a c t i n g  a t  t i m e s  
as i n i t i a t o r s  and l e a d e r s ,  t hey  f u l f u l l  e s s e n t i a l l y  non- 
s c i e n t i f i c  reles, b u t  on t h e  very b a s i s  of  t h e i r  s c i e n t i f i c  
e x p e r t i s e .  It  i s  t h e  s c i e n t i s t / a c t i v i s t ,  a c t i v e  i n  pub l i c  
cause ,  who i s  one of t h e  prime movers o f  t h e  oppos i t i on .  
I n  t h i s  r e l a t i v e l y  new, ambiguous Ale w e  can see him a s  
spearhead of  a movement t o  c o n s t r u c t  a new s o c i a l  r e a l i t y .  
The s c i e n t i s t / a c t i v i s t  i s  t h e  s c i e n t i s t  no longer  engaged i n  
t h e  e x t r a p o l a t i o n  of  a r e a l i t y  which i s  assumed as given,  bu t  
i n  t h e  c o n s t r u c t i o n  of a new r e a l i t y ,  t h e  mandate f o r  which i s  
de r ived  from a conf luence  of  s c i e n t i f i c  e x p e r t i s e  and t h e  
demands emanating from t h e  suppor t ive  f i e l d  of t h e  pub l i c  a t  
l a r g e .  I f  w e  i n t e r p r e t  h i s  a c t i o n s  as a response t o  uncer ta in-  
t ies ,  t hey  must, as a  consequence, e x i s t  on two d i f f e r e n t  
l e v e l s :  t h e  t h e o r e t i c a l - s c i e n t i f i c  l e v e l  and t h e  s o c i a l - p o l i t i c a l  
l e v e l .  While t h e  pub l i c  oppos i t ion  uses  arguments which a r e  
s c i e n t i f i c a l l y  de r ived ,  t h e  s c i e n t i s t / a c t i v i s t  i n  t u r n  g a i n s  
h i s  l e g i t i m a t i o n  from working f o r  a pub l i c  cause .  The para- 
s c i e n t i f i c  c i r c l e  c l o s e s  here .  ~ c i e n t i s t s / a c t i v i s t s  a r e  t h u s  
engaged i n  b u i l d i n g  up a body of counter-knowledge and counter-  
e x p e r t i s e  t o  be used i n  t h e  publ ic  movement a g a i n s t  nuc lear  
power - bu t  f o r  whom? What a r e  t h e  r o o t s  f o r  oppos i t i on  out- 
s i d e  t he  s c i e n t i f i c  camp and what gr ievance l e a d  i n d i v i d u a l s  
and groups t o  engage i n  s o c i a l  a c t i o n  opposing t h i s  form of 
energy? 
V I .  Publ ic  Opposit ion 
A s  s t a t e d  i n  t h e  i n t r o d u c t i o n ,  pub l i c  oppos i t i on  can t a k e  
d i f f e r e n t  forms: it can c o n s i s t  of concre te  l o c a l  r e s i s t a n c e  
usua l ly  emerging spontaneously a s  a  consequence t o  t h e  announce- 
ment of a  p lanning dec i s ion  taken long ago o r  it can c o n s i s t  
o f  t h e  formation of va r ious  k inds  of c i t i z e n  groups and o t h e r  
groups organized on t h e  b a s i s  of t h e i r  common oppos i t ion .  To 
some e x t e n t  t h e r e  w i l l  be over lapping membership and o t h e r  t ies  
f i n d i n g  an o u t l e t  i n  t h e  t ransmiss ion  of t a c t i c s ,  i n  t h e  move- 
ment ' s  l i t e r a t u r e  and i n  a  more genera l  feed-back system: i n  
o r d e r  t o  s u s t a i n  i t s  momentum, both by ga in ing  new r e c r u i t s  
and by expanding i t s  i d e o l o g i c a l  c o r e ,  t h e  movement depends on 
l o c a l  oppos i t i on ,  while t h e  l a t t e r  can be seen a s  a  s e r i e s  of 
independent e v e n t s  forming p a r t  of an ongoing p r o t e s t  movement. 
It can be observed t h a t  t h i s  i nco rpo ra t ion  o f  l o c a l  in -  
c i d e n t s  i n t o  t h e  wider s o c i a l  movement i s  accompanied by a  
s h i f t  i n  emphasis of concerns:  pure ly  l o c a l  f e a t u r e s ,  f e a r s  
and anx ie ty  expressed on t h e  i nd iv idua l  l e v e l ,  tend t o  g ive  
way t o  n e c e s s a r i l y  more gene ra l  - and t h e r e f o r e  a l s o  more 
p o l i t i c a l  and economic - concerns. The ' p o l i t i z a t i o n '  of t h e  
debate  i s  seemingly a  concomitant f e a t u r e  of t h e  movement 
ga in ing  a  wider b a s i s .  
Local oppos i t i on  t o  nuc lear  power, i s  r e l a t i v e l y  we l l  
documented i n  case  s t u d i e s  ( 2 0 )  . It i s  a highly  v i s i b l e  form 
of  s o c i a l  a c t i o n ,  u s u a l l y  w e l l  publ ic ized  through t h e  mass 
media. Somewhat s i m i l a r  t o  t h e  s tudent  movement and g h e t t o  
r e v o l t  i n  t h e  U S ,  it has  l e d  t o  i n q u i r i e s  about socio-economic 
background of t h e  p a r t i c i p a n t s  and l e a d e r s ,  t h e  kind of  i s s u e s  
which have dominated t h e  c o n f l i c t ,  and a t t empt s  have been made 
t o  r e t r a c e  t h e  course  it has  taken.  From a  number of ca se  
s t u d i e s  - which can be supplemented by i n v e s t i g a t i o n s  i n t o  
s i m i l a r  forms of l o c a l  oppos i t ion  a  number of g e n e r a l i z a t i o n s  can 
be made, among which we s h a l l ,  f o r  t h e  p re sen t  purpose,  only  r e p o r t  
on t h e  e f f e c t s  t h a t  s c i e n t i f i c  and t e c h n i c a l  e x p e r t i s e  has  
on t h e  controversy.  
I r o n i c a l l y ,  a l though e x p e r t  advice can h e l p  t o  c l a r i f y  
c e r t a i n  t e c h n i c a l  i s s u e s  , i t s  o v e r a l l  e f f e c t  i s  t h a t  it i s  
l i k e l y  t o  i n c r e a s e  c o n f l i c t .  From t h e  s tudy  of such contro-  
v e r s i a l  i s s u e s  a s  a i r p o r t  s i t i n g ,  f l u o r i d a t i o n ,  DDT, SST 
and va r ious  environmental  problems, it appears  t h a t  t h e  
fol lowing p ropos i t i ons ,  o r i g i n a l l y  observed by D. Nelkin (211 
a l s o  hold f o r  t h e  nuc lea r  power controversy:  
- O r i g i n a l l y ,  it was t h e  promoters of nuc lear  energy 
who used e x p e r t i s e  t o  l e g i t i m i z e  t h e i r  p l ans  and, 
by t h e  v i r t u a l  monopoly they  have over  t e c h n i c a l  
e x p e r t i s e ,  use it t o  j u s t i f y  t h e i r  autonomy; t h i s  
monopoly of e x p e r t i s e  is  now i n c r e a s i n g l y  chal lenged 
by va r ious  c i t i z e n  and 'advocates '  groups, who 
are concerned about  t h e  imp l i ca t ions  of e x p e r t  
decision-making f o r  pub l i c  a c t i o n .  
- It  can be shown t h a t  informat ion a lone  i s  a  poor 
ins t rument  t o  make people change t h e i r  opinion.  
The a v a i l a b i l i t y  o f  t e c h n i c a l  e x p e r t i s e  t o  bo th  
s i d e s  i n  an a l r e a d y  ongoing c o n f l i c t  is  t h e r e f o r e  
l i k e l y  t o  i n c r e a s e ,  r a t h e r  than  decrease  c o n f l i c t .  
Expe r t i s e  t h a t  i s  opposed on t h e  ground t h a t  it i s  
seen a s  l i n k e d  t o  a  c e r t a i n  p o s i t i o n ,  is  t h e r e f o r e  
going t o  be r e j e c t e d .  P ropos i t i ons  f o r  c o n f l i c t  
r e s o l u t i o n  or f o r  p u b l i c  acceptance which are 
based on t h e  demand f o r  'more informat ion '  a r e  
l i k e l y  t o  f a i l  i f  t h e  source of t h i s  in format ion ,  
t h e  c r e d i b i l i t y  of t h e  source,  and i t s  perceived 
l i n k s  t o  e s t a b l i s h e d  i n t e r e s t s  a r e  n o t  t aken  i n t o  
account.  
- The e x t e n t  t o  which t e c h n i c a l  advice  i s  accepted 
depends less on i t s  v a l i d i t y  and t h e  competence of 
t h e  e x p e r t ,  t han  on t h e  e x t e n t  t o  which it r e i n f o r c e s  
e x i s t i n g  p o s i t i o n s .  Such f a c t o r s  a s  t h e  c r e d i b i l i t y  
of a u t h o r i t i e s ,  and t h e  economic and p o l i t i c a l  con tex t  
i n  which t h e  deba te  t a k e s  p lace ,  w i l l  t h e r e f o r e  have 
a  g r e a t e r  impact t h a n  t h e  q u a l i t y  of t e c h n i c a l  advice  
a s  such. Th i s  s e l e c t i v i t y  on t h e  p a r t  of  t h e  pub l i c  
t o  accept  advice  n o t  s o  much on t h e  b a s i s  of t h e  
q u a l i t y  of con ten t ,  bu t  how it can be f i t t e d  i n t o  
t h e  o v e r a l l  c o n f l i c t  is  p a r a l l e l e d  by t h e  o t h e r  s i d e  
and shows t h e  in s t rumen ta l  use of e x p e r t i s e .  
- There e x i s t s  an asymmetry wi th  r ega rd  t o  
a )  t h e  power t o  c o n t r o l  informat ion a s  t h e  flow 
of informat ion i s  always from t e c h n i c a l  e x p e r t s  
t o  t h e  pub l i c  and n o t  v i c e  ve r sa  and t h u s  g i v e s  
more power t o  t h e  e x p e r t s ;  
b)  t hose  opposing a  d e c i s i o n  must n o t  muster  
equa l  ev idence ,  a s  it i s  s u f f i c i e n t  t o  r a i s e  
doubts  and q u e s t i o n s  which w i l l  undermine t h e  
e x p e r t i s e  of  e x p e r t s .  
- C o n f l i c t  among e x p e r t s  a s  a  whole t e n d s  t o  reduce t h e i r  
p o l i t i c a l  impact ,  a s  t h e  i n f l u e n c e  o f  e x p e r t s  i s  based 
on p u b l i c  t r u s t  i n  t h e  i n f a l l i b i l i t y  of e x p e r t i s e  and,  
a s  once h a s  been remarked, t h e  a b i l i t y  o f  s c i e n c e  t o  
g i v e  a  c l e a r  "yes-or-no" answer. To t h e  e x t e n t  t h a t  
e x p e r t s  engage i n  p u b l i c  d i s p u t e s ,  t h e  o v e r s i m p l i f i e d  
and d e f e r e n t  p u b l i c  view of  s c i e n t i f i c  knowledge and 
e x p e r t i s e  w i l l  undergo r e v i s i o n  - s c i e n t i s t s  may 
begin  t o  look  more l i k e  o t h e r  p r o f e s s i o n a l  groups ,  
e . g . ,  lawyers .  On t h e  o t h e r  hand, p u b l i c  t r u s t  i n  
s c i e n t i f i c  a u t h o r i t y  i s  s t i l l  ext remely  h igh  ( 2 4 )  
when compared w i th  t r u s t  i n  government and o t h e r  
p u b l i c  i n s t i t u t i o n s  ( 2 2 ) .  
It i s  impor tan t  t o  n o t e  t h e  e lements  of  c o n t i n u i t y  t h a t  l i n k  
l o c a l  o p p o s i t i o n  t o  t h e  wider  s o c i a l  movement and r ende r  what might 
o therwise  be i s o l a t e d ,  spontaneous i n c i d e n t s  of  p u r e l y  l o c a l  
s i g n i f i c a n c e ,  i n t o  a  more o r  less coheren t  series o f  o u t b u r s t s  
of  p u b l i c  indignance and r e s i s t a n c e  a g a i n s t  n u c l e a r  energy.  The 
f i r s t  element of  c o n t i n u i t y  c o n s t i t u t e s  t h e  body of  counter-  
knowledge and coun te r - expe r t i s e  a s  it i s  b u i l t  up by scient is ts /  
a c t i v i s t s .  I t  forms t h e  necessa ry  c o r e  o f  argumenta t ion which i s  
t r a n s m i t t a b l e  from one l o c a l  i n c i d e n t  t o  ano the r ,  c an  e a s i l y  be 
modified t o  s u i t  l o c a l  p e c u l a r i t i e s  and i f  neces sa ry  can be 
expanded t o  c o n t a i n  a d d i t i o n a l  arguments. I f  n o t  i n  mot ives ,  
s o  i n  form and c o n t e n t  o f  t h e  arguments p r e sen t ed ,  p u b l i c  oppos i t i on  
depends h e a v i l y  on t h i s  s c i e n t i f i c a l l y  de r ived  core of  e x p e r t i s e .  
The arguments themselves  form a  r a t h e r  l i m i t e d ,  h i g h l y  s t e r e o t y p e d  
and s i m p l i f i e d  r e p e r t o i r e  which i s  e q u a l l y  t r u e  of  t h e  p u b l i c  
arguments of  t h e  promoters of  nuc l ea r  power t o  be used i n  a  
k ind  of  r i t u a l i z e d  a n t a g o n i s t i c  i n t e r - a c t i o n  provided by such 
occas ions  a s  p u b l i c  hea r ings ,  p r e s s  confe rences ,  etc.  P r i o r i t i e s  
i n  argumenta t ion a r e  set accord ing  t o  t h e  exegenc ies  o f  t h e  
occas ion .  Prominent s c i e n t i s t s / a c t i v i s t s  may suppor t  t h e  
argumenta t ive  r e p e r t o i r e  by pe r sona l  appearance.  Means of  
t r ansmis s ion  f o r  t h i s  body of  knowledge i s  t h e  movement l i t e r a t u r s ,  
pamphlets and s i m i l a r  l i t e r a r y  p roduc t s  w r i t t e n  f o r  t h e  occas ion .  
The second e lement  of  c o n t i n u i t y  which u n i t s  l o c a l  i n c i d e n t s  
i s  knowledge and o r g a n i z a t i o n a l  s k i l l s ,  e s p e c i a l l y  i n  t a c t i c s  
a s  t hey  have been b u i l t  up through exper ience .  Although it i s  
o f t e n  d i f f i c u l t  t o  f o r e s e e  what course  e v e n t s  may t a k e  i n  a  l o c a l  
c o n f l i c t  ( c o n t i n g e n t  a s  it may be on f o r t u i t o u s  e v e n t s ,  such 
a s  crises i n  c r e d i b i l i t y  o f  p u b l i c  a u t h o r i t i e s ,  i n d i v i d u a l  l e a d e r -  
s h i p  q u a l i t i e s ,  ove r - r eac t i on  by p u b l i c  a u t h o r i t i e s  such a s  
c a l l i n g  i n  t h e  p o l i c e ,  etc . )  t h e r e  e x i s t s  n e v e r t h e l e s s  a  number 
of  t a c t i c a l  g u i d e l i n e s  which is  d e r i v a b l e  from exper ience  t h a t  
o t h e r s  have had. Through both o f f i c i a l  p r e s s  coverage and 
informal  channels ,  every  s i n g l e  v i c t o r y  sco re  o r  d e f e a t  i s  
t r a ~ i s m i t t a b l e  f o r  t h e  b e n e f i t  of o t h e r  communities and l o c a l  
oppos i t i on  groups wherever and whenever needed. 
Y e t  l o c a l  oppos i t i on ,  by i t s  very  n a t u r e ,  c o n s t i t u t e s  
r a t h e r  a  r e - ac t ion  t o  e v e n t s  coming from t h e  o u t s i d e .  It i s  
t h e r e f o r e  h i g h l y  con t ingen t  upon such e x t e r n a l  f a c t o r s  as t h e  
rate of  nuc l ea r  expansion i n  a  country ,  i t s  v i s i b i l i t y ,  p r e s s  
coverage of s i n g l e  i n c i d e n t s ,  such a s  a c c i d e n t s  r epo r t ed  i n  
t h e  p r e s s ,  and t h e  p o l i t i c a l  s k i l l s  of t h e  promoters,  as can 
be i l l u s t r a t e d  by t h e  c a s e  s t u d i e s .  
For t h e s e  reasons  w e  would expec t  l o c a l  oppos i t i on  t o  slow 
down a s  a  c o r r e l a t e  t o  a  dec rease  i n  n u c l e a r  c o n s t r u c t i o n  
a c t i v i t i e s  o r  a change i n  any of t h e  o t h e r  f a c t o r s  mentioned 
above. O r  converse ly ,  t o  i n c r e a s e  i f  a s e r i o u s  a c c i d e n t  would 
occur  o r  promoters cont inue  wi th  a  s i t i n g  p o l i c y  which - due 
t o  t h e  l a c k  of adequate  p r e p a r a t i o n  of t hose  concerned - may 
r e s u l t  i n  what has  been desc r ibed  a ' p lann ing  shock ' .  The 
much more c r u c i a l  and i n t e r e s t i n g  p a r t  of  t h e  oppos i t i on  i s  
t h e r e f o r e  o p p o s i t i o n  which i s  NOT t i e d  t o  l o c a l  i n c i d e n t s  
and as it expres ses  i t s e l f  i n  t h e  format ion of  v a r i o u s  
o r g a n i z a t i o n s ,  such a s  F r i ends  of  t h e  Ea r th  and o t h e r  en- 
vi ronmental  groups,  and as it spreads  by becoming incorpora ted  
i n t o  t h e  i d e o l o g i c a l  programme of  p o l i t i c a l  p a r t i e s ,  churches  
o r  o t h e r  permanent groups.  Opposit ion t o  nuc lea r  energy a s  an 
IDEOLOGICAL i s s u e ,  a s  w e l l  a s  a POLITICAL one,  which it 
e v e n t u a l l y  i s  bound t o  become when d e c i s i o n s  have t o  be reached,  
can t h e r e f o r e  o n l y  p a r t i a l l y  be expla ined  by ana lyz ing  l o c a l  
oppos i t i on  a lone .  Although it i s  impor tan t  t o  see how t h i s  
wider form of o p p o s i t i o n  bo th  relies on l o c a l  r e s i s t a n c e  (which 
is  i n v a r i a b l y  i n t e r p r e t e d  as a conf i rmat ion  of o n e ' s  own p o i n t  
of  view and as an i n d i c a t o r  f o r  t h e  g ra s s - roo t  suppor t  every  
i d e o l o g i c a l  and p o l i t i c a l  movement needs)  and v ice-versa ,  
suppor t s  it by p rov id ing  a more permanent o r g a n i z a t i o n a l  base  
f o r  knowledge and o r g a n i z a t i o n a l  s k i l l s .  W e  n e v e r t h e l e s s  have 
t o  t u r n  t o  an examinat ion of  t h e  o p p o s i t i o n  movement as a form 
of  s o c i a l  movement. 
V I I .  The S o c i a l  Movement Opposing Nuclear Power 
S o c i a l  movements can  be i n t e r p r e t e d  a s  a  response t o  s o c i a l  
change, e i t h e r  by opposing it o r  by t r y i n g  t o  b r i n g  it about.  
They have t h e i r  o r i g i n  i n  s o c i a l  c o n d i t i o n s  which a r e  perce ived  
t o  be prob lemat ic ,  and c o n s t i t u t e  a  response  t o  some kind of  
s t r a i n ,  which may be exper ienced  a s  d e p r i v a t i o n ,  t e n s i o n s ,  
a n x i e t i e s  and t h e  l i k e .  H i s t o r i c a l l y ,  t h e  most f r equen t  s t r a i n s  
have r e s u l t e d  from economic c r i s e s ,  wars,  domination,  mass 
m i g r a t i o n  and t e c h n o l o g i c a l  change ( 2 3 ) .  ~ r a d i t i o n a l  o r  
a n t i c i p a t e d  ways of  l i f e  o f  c e r t a i n  groups a r e  d i s r u p t e d ,  
e x p e c t a t i o n s  t h a t  p r e v i o u s l y  guided a c t i o n s  a r e  no l onge r  
v a l i d ,  p o s i t i o n s  o f  economic well-being,  p r e s t i g e  and power 
a r e  t h r e a t e n e d .  S o c i a l  movements a r e  t h e r e f o r e  n o n - i n s t i t u t i o n a l i z e d  
forms of  c o l l e c t i v e  behav iour  t h a t  a t t emp t  e i t h e r  t o  produce 
o r  t o  p r ev en t  s o c i a l  change. 
S t r a i n  a l o n e ,  a s  i s  amply documented by t h e  l i t e r a t u r e ,  
i s  however n o t  a  s u f f i c i e n t  c o n d i t i o n  f o r  t h e  emergence of  a  
s o c i a l  movement. I t  must f i n d  i t s  i d e o l o g i c a l  b a s i s ,  a  p o l i t i c a l  
c o n t e x t  which i s  conducive t o  c e r t a i n  forms o f  a c t i o n  and it 
must be a b l e  t o  draw on a  wider  s o c i a l  ba se  f o r  r e c r u i t m e n t  
and m ob i l i z a t i o n .  Where can  w e  f i t  t h e  wider  p u b l i c  o p p o s i t i o n  
a g a i n s t  n u c l e a r  power i n t o  t h i s  g e n e r a l  s o c i o l o g i c a l  frame? 
D i f f u se ,  S o c i e t a l  Concerns 
On t h e  most s u p e r f i c i a l  l e v e l ,  perhaps ,  o p p o s i t i o n  a g a i n s t  
n u c l e a r  power can  be i n t e r p r e t e d  a s  y e t  ano the r  m a n i f e s t a t i o n  
of  an  an t i - t echno logy  movement, such a s  t h e y  have occu r r ed  
th roughout  h i s t o r y .  While t h e r e  may e x i s t  a  sma l l  segment of  
genuine a n t i - t e c h n o l o g i s t s  i n  t h e  movement i n  t h e  s ense  o f  
t r a d i t i o n a l i s t s  c l i n g i n g  t o  t h e i r  i n h e r i t e d  way o f  l i f e ,  t h e  
s o c i a l  b a s i s  of  r e c r u i t m e n t  of t h e  movement seems t o  be much 
wider  ( 2 4 ) .  There i s  a  heavy r e p r e s e n t a t i o n  o f  middle c l a s s  
and p r o f e s s i o n a l  groups  i n  some of t h e  e c o l o g i c a l  movements. 
By t h e  v e r y  n a t u r e  o f  t h e i r  concerns  opponents  must r e l y  on 
s c i e n t i f i c  and t e c h n o l o g i c a l  adv ice  which, a t  t h e  ve ry  l e a s t ,  
canno t  make it e a s y  t o  adop t  a  s i m p l i f i e d  a n t i - t e c h n o l o g i c a l  
s t a n d .  Although t h e  e r a  of  unques t ion ing  a d u l a t i o n  of  a l l  
t e c h n i c a l  and s c i e n t i f i c  endeavours ,  h a i l e d  a s  a  s i g n  of  
p r o g r e s s  which w i l l  d e l i v e r  mankind of  a l l  i t s  e v i l s ,  c e r t a i n l y  
i s  o v e r ,  w e  f i n d  l i t t l e  ev idence  o f  a n  o u t r i g h t  an t i - t echno-  
l o g i c a l  movement. Ra ther ,  t h e  p r e v a l e n t  a t t i t u d e  of  t h e  p u b l i c  
s e e m s  t o  be one o f  ambivalence toward technology.  I n  a  
r e c e n t l y  conducted survey it was found t h a t  p o s i t i v e  p u b l i c  
response  t o  t e c h n o l o g i c a l  development was o v e r l a i d  w i t h  a  
set  of  concerns  ab o u t  t h e  more g e n e r a l  consequences o f  t h a t  
development.  There  was a  s i g n i f i c a n t  i n c r e a s e  i n  t h e  p u b l i c ' s  
d i s t r u s t  o f  a l l  p u b l i c  and p r i v a t e  i n s t i t u t i o n s  w i t h  r e s p e c t  
t o  decision-making and it was f e l t  t h a t  government o f f i c i a l s  
and b u s i n e s s  l e a d e r s  have an  undue amount of c o n t r o l  i n  t h e  
implementa t ion  o f  technology ( 2 5 ) .  
Another set o f  d i f f u s e  concerns  which h a s  s u r f a c e d  i n  
t h e  c o n t r o v e r sy  ab o u t  economic r e q u i s i t e  f o r  n u c l e a r  energy 
expansion,  i s  t h e  concern  t h a t  it i s  symptomatic f o r  t h e  k i n d  
o f  o v e r - i n d u s t r i a l i z a t i o n ,  c h a r a c t e r i s t i c  f o r  o v e r s t e p p i n g  t h e  
' l i m i t s  o f  growth ' ,  p u t  b e f o r e  u s  a s  warning s i g n s  by t h e  Club 
o f  Rome and s i m i l a r  i n s t i t u t i o n s .  Nuclear  energy p lann ing  h a s  
to be 1inked.with the planning for wider industrialization 
if it is to be efficient, which leads to concerns about 
further destruction of whole regions and a distinct feeling 
that economic planners move ahead too far and too fast (26). 
The third set of diffuse concerns are ecological ones. 
American polls have revealed how powerful these concerns are 
and that they are seriously underestimated by politicians, 
businessmen, regulators and even environmentalists ( 2 7 1 .  
Almost every argument Ln the nuclear energy debate can be 
seen to have ecological consequences, just as much as 
economic ones. 
These three sets sf public concerns - technological 
ambivalence, fear of over-industrialization and ecological 
concerns - are certainly present not only among those who 
Opposenuclear power, but in a diffuse way in all segments 
of society. They form an undercurrent in public sentiment, 
yet, taken by themselves, cannot explain the opposition 
against nuclear power. 
Specific Grievances and Demands 
If we now turn to an examination of more specific 
grievances and demands, such as they have emerged in the 
debate, we can clearly see how opposition has formed as a 
consequence of lacking preparedness in the political and 
legislative institutions. Specific demands have addressed 
themselves - ranging from more narrow to wider issues - to 
the following : 
- purely local demands to forego the construction 
of a reactor on a chosen site; 
- demands to achieve modifications in regulatory 
standards, i.e., tighten governmental control 
on industry, both with respect to standards as 
well as regulatory procedures; 
- demands to allow some form of participation in the 
decision-making process, including the distribution 
of and free access to information which is the basis 
for decision-making; 
- demands for public discussion of and participation 
in decision-making in the field of energy policy 
as a whole. 
The r a t e  a t  which economic and t e c h n o l o g i c a l  development 
h a s  o c c u r r e d  on a  world-wide s c a l e  i n  t h e  l a s t  decade ,  h a s  
been accompanied by a  c o n c e n t r a t i o n  o f  power and d e c i s i o n -  
making t o  a  p r e v i o u s l y  unkown e x t e n t .  T h i s  mass ive  c o n c e n t r a t i o n  
p r o c e s s  h a s  n o t  been matched by a  r e - s t r u c t u r i n g  o f ,  and an  
accomodation o f ,  p o l i t i c a l  mechanisms and i n s t i t u t i o n s  which 
would a s s u r e  a c c e s s  t o  i n f o r m a t i o n  and decision-making i n  
concordance w i t h  t h e  demands of  democra t i c  ideo logy .  Not 
o n l y  have l e g i s l a t u r e s  and p o l i t i c a l  p a r t i e s  been comple te ly  
unprepared  t o  d e a l  w i t h  t h e  new problems,  b u t  t h e r e  h a s  been,  
a t  l e a s t  i n i t i a l l y ,  a  s t r o n g  tendency on t h e i r  p a r t  t o  view 
t h e  problems a r i s i n g  around t h e  growth o f  n u c l e a r  power a s  
mere ly  economic and t e c h n i c a l  ones .  I t  was o n l y  i n  t h e  wake 
of  c i t i z e n ' s  p r o t e s t  and a c t i o n s  t a k e n  on t h e  l o c a l  l e v e l  
t h a t  p o l i t i c i a n s  became i n t e r e s t e d  i n  t h e  u n d e r l y i n g  i s s u e s  
and even t h e n ,  t h e r e  was a  tendency t o  d i s m i s s  t h e  p o l i t i c a l  
n a t u r e  o f  some of  t h e  i s s u e s  r a i s e d  as i r r e l e v a n t  ( 2 8 1 .  
I t  i s  o n l y  l a t e l y ,  f o r  i n s t a n c e ,  t h a t  one of  t h e  major 
problems i n h e r e n t  i n  t h e  growing c o n c e n t r a t i o n  and c e n t r a l i z a t i o n  
of f a c i l i t i e s  t h a t  s e r v e  r e g i o n a l  a r e a s ,  has  begun t o  b e  
recogn ized ,  namely t h e  n e c e s s i t y  t o  b a l a n c e  community concerns  
a g a i n s t  s o c i a l  and economic needs  on t h e  r e g i o n a l  o r  even 
n a t i o n a l  l e v e l .  How, a s  D. Nelkin  p u t s  it, can  t h e  concern  
w i t h  r e s o u r c e s  i n  u p s t a t e  New York communities be r e c o n c i l e d  
w i t h  t h e  need f o r  ene rgy  i n  New York C i t y ,  o r  w i t h  t h e  
economic c o n c e r n s  o f  t h o s e  who a r e  less a r t i c u l a t e  t h a n  en- 
v i r o n m e n t a l i s t s  o r  middle c l a s s  c i t i z e n s  o r g a n i z i n g  a  p r o t e s t  
movement ( 2 9 ) ?  These a r e  h i g h l y  p o l i t i c a l  problems which 
a r i s e  i n  a  s o c i e t y  which r e f u s e s  t o  f a c e  up d i r e c t l y  t o  
q u e s t i o n s  o f  d i s t r i b u t i o n  o f  c o s t s  and b e n e f i t s  on a  more 
e q u i t a b l e  b a s i s .  Gr ievances  and demands, a s  t h e y  have been 
a r t i c u l a t e d  i n  t h e  c o u r s e  o f  r i s i n g  p u b l i c  o p p o s i t i o n  have 
t ended  t o  f o c u s  on r e a l  d e f i c i e n c i e s  and l a g s  i n  t h e  
l e g i s l a t i v e  and p o l i t i c a l  i n s t i t u t i o n s  and t h e i r  r e g u l a t o r y ,  
procedura l  and wider  economic and p o l i t i c a l  i m p l i c a t i o n s .  
A s  p o l i t i c a l  i n s t i t u t i o n s  v a r y  c o n s i d e r a b l y  i n  t e r m s  o f  t h e i r  
r e s p o n s i v e n e s s  t o  p u b l i c  demands, a d a p t a t i o n  t o  and accomodation 
o f  t h e s e  demands h a s  a l s o  t ended  t o  v a r y ,  a s  a  c r o s s - n a t i o n a l  
s t u d y  o f  r e s p o n s e s  t o  t h e  o p p o s i t i o n ' s  demands p robab ly  would 
r e v e a l .  Fur thermore ,  t h e  problem i s  n o t  s imply  t o  f i n d  a  
way i n  which o p p o s i t i o n  g roups  o r  s o c i e t y  a s  a whole can  be  
g iven  a c c e s s  t o  i n f o r m a t i o n ,  a s  a n  impor tan t  and c o n t e n t i o u s  
r e s o u r c e  b e a r i n g  on t h e  d i s t r i b u t i o n  of  p o i i t i c a l  power. 
Response d-emands a  r e - s t r u c t u r i n g  o f  t h e  p o l i t i c a l  p r o c e s s  
and i n s t i t u t i o n s t o  a l l o w  f o r  p a r t i c i p a t i o n  i n  a  d e c i s i o n -  
making p r o c e s s ,  i n  which l o c a l ,  r e g i o n a l  o r  n a t i o n a l  i n t e r e s t s  
may be opposed t o  e a c h  o t h e r  and c a l l s  f o r  e n t i r e l y  new modes 
o f  d i s t r i b u t i n g  expec ted  b e n e f i t s  which a c c r u e  unevenly t o  
communit ies ,  r e g i o n s  and s t r a t a  i n  s o c i e t y .  P r o p o s a l s  t h a t  
have been made up to now to incorporate public participation 
are totally inadequate to tackle these new problems. 
Ideological Elements 
Any social movement's ideology focuses on and interprets 
strains that people feel. It consists of a set of beliefs 
that guide actions of leaders and participants and in this 
sense justifies and legitimizes the purpose of the movement. 
A social movement, however, is not a unified, highly 
structured organization with homogeneous beliefs. There are 
ad hoc formations, coalitions, overlapping membership sets, 
and by its very nature, differences in ideology and outlook 
not only among the various loosely structured parts of the 
movement, but also among leaders and followers. Some ideo- 
logical beliefs arise as a response to the external setting 
in which the movement operates and thus address specific 
grievances that are felt. Others are more of a visionary 
or utopian nature - they are directed towards the image of 
a society different from the present one and having overcome, 
in some sense, the very strains under which people suffer. 
While it is apparent how the opposition movement's 
political grievances and demands have been shaped by existing 
deficiencies, lags and unpreparedness of political institutions, 
the ideological thrust of the movement incorporates two 
distinct elements. One provides ideological bases for voicing 
essentially political grievances, the demand for more and 
wider participation. This ideological core the opposition 
movement against nuclear power shares with other movements, 
such as various forms of citizen's protest against airport 
siting, consumer advocacy, health care and planning advocacy. 
Key slogans, around which groups have mobilized, have been 
"accountability", "participation" and "demystification". 
Shared concerns have focused on the role of technical ex- 
pertise, the misuse of the expert and, in general, the role 
of expertise in the planning process. The underlying dilemma 
resides in the fact that complexity of public decisions seem 
to require highly specialized knowledge, be it now in medicine, 
economic planning or technological decisions. Those who control 
this knowledge have often considerable power, while those, 
who will be immediately affected by the decisions, have little 
if anything to say. The ideology of citizen's 'advocacy' there- 
fore demands to put expertise, as a political resource, at the 
disposal of communities and groups as well and to change 
decision-making structures in such a way that the ordinary 
citizens have a chance to get their views heard (30) . 
I n  Western Germany a s  wel l  a s  i n  France, t h e  ideology 
of c i t i z e n ' s  i n i t i a t i v e s ,  i n  l i n e  wi th  t h e  o v e r a l l  p o l i t i c a l  
system which accords  more weight t o  p o l i t i c a l  p a r t i e s  than 
i n  t h e  U.S., has  cen te red  on in f luenc ing  p o l i t i c a l  p a r t i e s  
and c e n t r a l i z e d  government c o n t r o l .  One s e t  of t h e  i d e o l o g i c a l  
b e l i e f s  mot iva t ing  and l e g i t i m i z i n g  c i t i z e n ' s  i n i t i a t i v e s  
and advocacy p o l i t i c s  a r e  t h e r e f o r e  no t  unique t o  t h e  oppo- 
s i t i o n  a g a i n s t  nuc lear  power, bu t  form p a r t  of a more gene ra l  
p a t t e r n  of c i t i z e n ' s  p r o t e s t .  
There i s  however a second i d e o l o g i c a l  co re  which emerges 
i n  t h e  nuc lear  power cont roversy  on ly  and which, i n  my opin ion ,  
has  t h e  p o t e n t i a l  f o r  developing f u r t h e r  i n t o  a unique p l a t -  
form f o r  t h e  movement. I n  o r d e r  t o  a p p r e c i a t e  it f u l l y ,  we 
must r e t u r n  t o  what I regard  a s  t h e  i d e o l o g i c a l  l e a d e r s  of t h e  
movement, namely t h e  s c i e n t i s t s / a c t i v i s t s .  In  analyzing 
arguments pro and con nuc lea r  power t h a t  appeared i n  s c i e n t i f i c  
and s e m i - s c i e n t i f i c  j ou rna l s ,  I was s t r u c k  by one dominant 
f e a t u r e  permeating a l l  t h e s e  arguments: t h e  c l a s h  i n  t ime 
pe r spec t ive ,  emphasis on and eva lua t ion  of  t h e  f u t u r e .  
Although promoters of nuc l ea r  energy a r e  by t h e  very n a t u r e  
of t h e i r  t a s k s ,  us ing long-term planning methods and t h e r e f o r e  
a r e  f a m i l i a r  wi th  couching t h e i r  ou t look  i n t o  a long-term 
time pe r spec t ive ,  t h e  emphasis neve r the l e s s  r e s t s  f i rmly  on 
a shor t - t ime pe r spec t ive  t hey  have adopted. They exp res s  
conf idence t h a t  new s o l u t i o n s  f o r  unresolved problems w i l l  
be found and t h a t  pragmatic incrementalism i s  t h e  b e s t  p o s s i b l e  
course  of a c t i o n  t o  fo l low r i g h t  now. They confess  a pervas ive  
f a i t h  i n  t h e  nea r  f u t u r e  which they  t r u s t  w i l l  b r ing  t h e  ne- 
ce s sa ry  t e c h n i c a l  s o l u t i o n s  i n  due course  of time ( 3 1 ) .  By 
c o n s t r a s t ,  t h e  opponent ' s  mode of  t h ink ing  and argumentation 
r e s t s  on a long-term perspec t ive :  t h e  d i s t a n t  f u t u r e  m a t t e r s  
f a r  more than  anything i n  t h e  p re sen t  o r  near  f u t u r e .  There- 
f o r e  preoccupat ions  and f a i t h  i n  f i n d i n g  s o l u t i o n s  now a r e  
d i s c r e d i t e d  i n  advance, a s  long a s  concerns l oca t ed  i n  t h e  
more d i s t a n t  f u t u r e  are no t  coped wi th  proper ly .  
The long-term t ime pe r spec t ive  t h a t  t h e  eco log ica l  
v i s i o n a r i e s  p r o f e s s  d i r e c t s  t h e i r  concerns and wor r i e s  f u l l y  
t o  t h e  f u t u r e :  s to rage  and waste problems of nuc lear  ma- 
t e r i a l ,  t h e  long-term e f f e c t s  of  r a d i a t i o n  and c l i m a t i c  
a l t e r a t i o n  a r e  what r e a l l y  ma t t e r s .  I t  i s  our  c h i l d r e n ' s  
c h i l d r e n ' s  f u t u r e  we have t o  be concerned wi th  more than  ou r  
own p re sen t .  By c o n t r a s t ,  proponents of nuc l ea r  energy 
recognize  and acknowledge problems only i n s o f a r  a s  they  a r e  
p re s s ing  r i g h t  now, and a r e  wholly con f iden t  t h a t  s c i e n t i f i c  
and t echno log ica l  development w i l l  come up with new s o l u t i o n s ,  
a s  it has  r epea t ed ly  done i n  t h e  p a s t .  This  o u t r i g h t  con t ra -  
d i c t i o n  i n  t ime-perspect ive  i s  both a s t rong  s t r u c t u r a l  in-  
d i c a t o r  f o r  t h e  p re sen t  s o c i a l  p o s i t i o n  i n  which opponents 
and promoters of nuc lear  energy f i n d  themselves,  and a c o g n i t i v e  
d i v i d i n g  l i n e  l e a d i n g  t o  an  e n t i r e l y  d i f f e r e n t  e v a l u a t i o n  o f  
t h e  f u t u r e  f o r  t h e s e  groups ,  and t h e r e f o r e  can s e r v e  t o  le- 
g i t i m i z e  on t h e  l e v e l  o f  b e l i e f s  t h e  s t a n d  t hey  t a k e  i n  t h e i r  
p r e s e n t  w r i t i n g s  and a c t i o n s .  
VI I I . Ideo loav  and S o c i a l  S t r u c t u r e  
Ideo logy  and b e l i e f s  are n o t  randomly d i s t r i b u t e d  i n  a 
s o c i e t y .  Ra ther ,  t h e y  f i n d  themselves  i n  a d i a l e c t i c a l  re- 
l a t i o n s h i p  w i t h  t h e  p o s i t i o n  i n  a  s o c i a l  s t r u c t u r e  i n  which 
i n d i v i d u a l s  o r  g roups  are l o c a t e d .  Depending on t h i s  po- 
s i t i o n ,  an i n d i v i d u a l  ( o r  groups  o f  i n d i v i d u a l s  i n  s i m i l a r  
p o s i t i o n s )  command d i f f e r e n t  r e s o u r c e s  o f  power, p r e s t i g e  
and economic goods and have access t o  d i f f e r e n t  r e s o u r c e s  
t h u s  de t e rmin ing  t h e i r  r e l a t i v e  power o v e r  t i m e .  The s o c i a l -  
s t r u c t u r a l  l o c a t i o n  i n  which t h e y  f i n d  themse lves  s i g n i f i c a n t l y  
shapes  t h e i r  o u t l o o k s ,  expec t a t i ons  and t h e i r  images o f  s o c i a l  
r e a l i t y .  They de te rmine  t h e i r  and t h e i r  c h i l d r e n ' s  l i f e  
chances  and t h e  k i n d  o f  expec ted  b e n e f i t s  o r  t h r e a t s  s o c i a l  
change may ho ld  f o r  them. 
D i f f e r e n c e s  i n  t i m e  p e r s p e c t i v e  a r e  a s t r o n g  i n d i c a t o r  
f o r  t h e  s t r u c t u r a l  p o s i t i o n  i n  which groups  f i n d  themse lves  
( 3 2 ) .  Adoptqt ion o f  a  long-term t i m e  p e r s p e c t i v e  i s  i n d i c a t i v e  
f o r  t h o s e  i n d i v i d u a l s  and groups  who - f o r  whatever  r e a s o n s  - 
had t o  " d i s p l a c e "  some of  t h e i r  a s p i r a t i o n s ,  g o a l s  and claims 
i n t o  t h e  f u t u r e ,  because  t h e y  w e r e  unab le  t o  accommodate them 
i n  t h e  p r e s e n t .  There i s  r e a son  t o  b e l i e v e  t h a t  o p p o s i t i o n  
a g a i n s t  n u c l e a r  power on t h e  i d e o l o g i c a l  l e v e l  which i s  unique 
t o  it, s t e m s  from i n d i v i d u a l s  and groups  whose a s p i r a t i o n s  
and c1q i .m~  t o  power, p r e s t i g e  o r  economic b e n e f i t  a r e  n o t  
s u f f i c i e n t l y  r e cogn i zed  i n  t h e  p r e s e n t  and who f e e l  t h r e a t e n e d  
by l o s i n g  o u t  f u r t h e r  th rough  new t e c h n o l o g i c a l  developments.  
Broadly speak ing  t h i s  means t h a t  t h e y  may f e e l  t h r e a t e n e d  t o  
l o s e  power and i n f l u e n c e  on decision-making wh ich . t hey  now 
f e e l  e n t i t l e d  t o  on t h e  b a s i s  o f  t h e i r  e d u c a t i o n a l  q u a l i f i c a t i o n  
and which t h e y  see i n c r e a s i n g l y  c o n c e n t r a t e d  i n  t h e  hands o f  a  
few anonymous, p r i m a r i l y  p o l i t i c a l  and economical ly  o r i e n t e d  
decis ion-makers ;  t h e r e  may be t h o s e  who e x p e c t  fzThr a d d i t i o n a l  
g a i n s  from f u r t h e r  i n d u s t r i a l i z a t i o n ,  b u t  who f e e l  t h e y  have 
something t o  l o s e  which i s  summarily d e s c r i b e d  as q u a l i t y  o f  
l i f e  o r  o f  t h e  environment  and f i n a l l y  t h o s e  who, due t o  t h e i r  
marg ina l  p o s i t i o n ,  have  l i t t l e  i f  any m a t e r i a l  g a i n s  t o  e x p e c t  
from t h e  t a p p i n g  o f  new energy  sou rce s ,  b u t  f e e l  d i s t u r b e d  
i n  h o l d i n g  t h e  p r e s e n t  s t a t u s  quo o f  t h e i r  m a t e r i a l  and s o c i a l  
e x i s t e n c e ,  based a s  it i s  on a r a t h e r  p r e c a r i o u s  s ense  o f  
s e c u r i t y .  On t h e  o t h e r  hand, t h o s e  who can  c o n c e n t r a t e  t h e i r  
e f f o r t s  and conce rns  on t h e  immediate f u t u r e ,  d i s r e g a r d i n g  t h e  
more d i s t a n t  f u t u r e  a s  r e l a t i v e l y  unprob lemat ic ,  w i l l  be t h o s e  
who can e x p e c t  immediate g a i n s  by s e i z i n g  whatever oppor- 
t u n i t i e s ,  e s p e c i a l l y  i n  economic t e r m s ,  t h e  p r e s e n t  seems t o  o r k e r ,  
those who still have faith in the future and expect their 
own upward mobility to continue like in the past and finally 
those members of the political and technocratic elite who 
by virtue of their preoccupations, believe in finding 
solutions within a short time span and in pragmatic incre- 
mentalism. 
These are considerations, however, which still merit 
detailed empirical analysis. 
The individual scientist/activist finds himself in a 
situation we can perhaps best describe as one of "restricted 
mobility", characterized by an excess of aspirations and 
concerns over actually existing opportunities for meeting 
them. There are a number of possible situations in which 
restricted mobility might occur, paradoxically on the top 
level just as well as on the middle and lower level of onets 
career : 
1. The scientist/activist who after having reached 
the very top of his professional career, who has 
found recognition and professional prestige, 
turns towards engagement in 'a causet. As many 
examples show, the cause may be directed towards 
broad humanitarian, but also philosophical or 
technological concerns, or may lie in another 
discipline. 
The scientist/activist on the middle level and 
those engaged in managerial function on the middle 
level who feel their prospects of further mobility, 
either in terms of his professional advancement 
conventionally defined, or in terms of assuming 
wider social responsibility w,hich carries with it 
wider recognition, incongruent with what their 
present situation has to offer. 
3. Those who find themselves in such a position 
practically from the time in which they have entered 
a professional career which they find narrowly 
defined in professional terms not offering any 
opportunity for engagement in activities that would 
testify to the wider social concerns these indi- 
viduals bring already with them. 
4. Finally there are those who involuntarily get them- 
selves into such a position, i.e., restricted 
mobility is imposed on them from the outside as a 
result of their activities which are seen as in- 
congruent with a narrowly defined professional task. 
This has been the case for some of the most outspoken 
critics of nuclear power who attempted at first, 
usually in vain, to bring their concerns and 
findings to the attention of the institutions 
in which they were working or the proper 
scientific bodies. After not having received 
the audience they wished for, they then turned 
to the mass media and the public, leading them 
into further professional isclation or even ex- 
pulsion from their proper scientific careers. 
The scientist/activist, finding himself in a situation of 
blocked mobility as a consequence of his attitudes, outlooks 
aspirations and claims and the career opportunities actually 
offered to him, has therefore more to gain than to lose by 
challenging the scientific establishment and by fusing his 
concerns with the wider social causes. 
But,what about the supporters of the opposition movement 
for whom, as we maintain, the future holds equally little in 
terms of expected benefits and may even threaten to'undermine 
their present position in the social structure? When promoters 
of nuclear energy speak of expected benefits, they usually 
think in rather global terms (benefits for all of mankind) and 
fail completely to perceive the differential effects these bene- 
fits will have on different social groups. No technological 
innovation has ever benefitted equally all segments of society. 
Especially in the original stage of technological application 
and commercial exploitation, some groups had much to gain, 
especially economically, and at the outright expenses of others 
(e.g., the introduction of the railway was aCCOmFanied with loss 
of land and basis of existence for those whose land was used; 
industrial workers, the introduction of the loom destroyed home- 
based industry, etc.). It may be true that eventually a process 
of diffusion of new technologies has set in which resulted in 
their common use, such as electricity. Historically speaking 
this process has been surprisingly slow and has tended to main- 
tain existing differences in enjoyment of beneficial consequences. 
What are the expected benefits of nuclear energy and who will 
benefit? First, we must note that the visibility of these bene- 
fits has been extremely low. Nuclear energy does not entail a 
qualitative change in the technological end-product it promises 
to deliver, namely electricity. From the point of view of the 
consumer, the qualitative change consists only in its production 
mode and not in its final product. Threats, as they have been 
uttered in the public, such as "the lights will go out, if we 
fail to develop nuclear energy", are however a poor substitute for 
positive incentives. Secondly, from a look at poll results' 
break-down into socio-economic strata opposing or favouring 
nuclear power, it appears that those who have to gain are above 
all those who expect to gain from further industrialization in 
general: skilled workers, industry and business, and the 
technocratic-technological elite. 
Those whom we would expect  t o  oppose f u r t h e r  i n d u s t r i a l i z a t i o n  
a l s o  oppose nuc l ea r  power: farmers  and a g r i c u l t u r a l i s t s  a t t ached  
t o  t h e i r  t r a d i t i o n a l  node of l i f e  a s  t h e i r  l i v i n g  depends on t h e  
c o n t i n u i t y  of t h e  s t a t u s  quo. 
There i s  however, t h e  remaining puzzle  of t h e  s o c i a l  o r i g i n  
of env i ronmen ta l i s t s ,  who, a l though n o t  exclusively,nevertheless 
con ta in  a  s t r o n g  element of middle c l a s s  and we l l  educa t ed  people;  
and those  groups who a l b e i t  n o t  t hemse lves -ac t ive  i n  t h e  movement, 
provide a  suppor t ive  f i e l d  of sympathizers and po ten tTa l  r e c r u i t s  
t o  t h e  movement, about  whom w e  know very l i t t l e .  From t h e  few 
accounts  w e  have, it appears  t h a t  t h e  c o n t a c t  of n a t i o n a l  p o l i t i c a l  
i n s t i t u t i o n s  i s  a  s t r o n g  f a c t o r  i n  s e l e c t i v e  r ec ru i tmen t :  we 
expect  p o l i t i c a l l y  a c t i v e  and a r t i c u l a t e  s u p p o r t e r s ,  bu t  a l s o  
those  whose i n t e r e s t  i n  p o l i t i c s  i s  r a t h e r  n e g l i g i b l e  and who 
a r e  p r i m a r i l y  motivated by t h e i r  d i s t r u s t  of p o l i t i c a l  p a r t i e s  
i n  gene ra l ,  government, i n d u s t r y  and p u b l i c  i n s t i t u t i o n s .  Here 
aga in ,  f u r t h e r  empi r i ca l  work w i l l  be necessary.  
I t  t h u s  appears  t h a t  c e r t a i n  segments of t h e  middle c l a s s ,  
namely those  whose a s p i r a t i o n s  of upward mob i l i t y  w i l l  n o t  be 
honoured by f u r t h e r  i n d u s t r i a l i z a t i o n  and those  who f e a r  t h a t  
they  w i l l  f u r t h e r  l o s e  whatever i n f luence  and s o c i a l  r ecogn i t i on  
they  now hold ,  f e e l  squeezed o u t  of t h e i r  p r e sen t  s o c i a l  po- 
s i t i o n s .  By focuss ing  on t h e  long-term e f f e c t s  of nuc l ea r  
energy and by opposing it they  express  s t r a i n  they  exper ience  i n  
t h e  p re sen t :  t h a t  s o c i a l  change i n  t h e  form of l a r g e - s c a l e  
f u r t h e r  i n d u s t r i a l  development, wi th  i t s  accompanying con- 
c e n t r a t i o n  of power and decision-making, ho lds  l i t t l e  i f  any 
b e n e f i t s  o u t  f o r  them and t h r e a t e n s  t o  f u r t h e r  undermine t h e i r  
p r e sen t  p o s i t i o n ,  bo th  economically and i n  terms of  t h e i r  
c a p a c i t y  t o  i n f luence  s o c i a l  and p o l i t i c a l  development. They 
f e e l  a t  b e s t  marginal  t o  t h e  ongoing t echno log ica l  developments 
c a l l i n g  f o r  f u r t h e r  c e n t r a l i z a t i o n .  The i r  demands a r e  t he re -  
f o r e  d i r e c t e d  towards d e - c e n t r a l i z a t i o n  i n  decision-making, 
' sma l l '  ' t echnologies ,  r a t h e r  than  ' l a r g e '  ones; and p r o t e c t i o n  
of t h e  environment a s  a  resource  prevent ing  i t s  f a l l i n g  i n t o  
t h e  hands of those  who w i l l  only use it f o r  t h e i r  own b e n e f i t s  
and a t  t h e  expense of o t h e r s .  
On a  p re l imina ry  b a s i s  we can t h e r e f o r e  suspec t  t h a t  
oppos i t i on  a g a i n s t  nuc l ea r  power i n  i t s  s o c i a l  s t r u c t u r e s  
r o o t s  i s  oppos i t i on  a g a i n s t  those  who w i l l  b e n e f i t  from f u r t h e r  
economic and p o l i t i c a l  c o n c e n t r a t i ~ , ~  and c e n t r a l i z a t i o n .  I t  
i s  d i r e c t e d  a g a i n s t  ' b i g '  i ndus t ry ,  seen  i n  c o l l u s i o n  wi th  ' b i g '  
government and ' b i g '  sc ience .  I t  i s  t h e  oppos i t i on  coming from 
those  who f e e l  powerless and small  i n  t h e  f a c e  of t h e s e  develop- 
ments. 
I X .  Outlook 
The f i n a l  q u e s t i o n  t o  ask concerns  t h e  o p p o s i t i o n  move- 
ments '  chances  f o r  f a i l u r e  o r  succe s s ,  i n  connec t ion  w i t h  con- 
crete i n c i d e n t s ,  demands and g r i evances ,  and t h e  movement a s  
such,  s een  i n  a  wider  p e r s p e c t i v e  and i t s  p o t e n t i a l i t y  i n  
m o b i l i z i n g  a d d i t i o n a l  segments o f  s o c i e t y .  The e v a l u a t i o n  
o f  s u c c e s s  o r  f a i l u r e  i n  l o c a l  i n c i d e n t s  i s  l i k e l y  t o  be 
i n f l u e n c e d  by o n e ' s  o r i g i n a l  s t a n d  i n  such matters. What 
may appear  a s  a v i c t o r y ,  such  a s  a  c o u r t  d e c i s i o n  t o  
d e l a y  c o n s t r u c t i o n  o f  a  r e a c t o r  depending f u r t h e r  h e a r i n g s ,  
may e q u a l l y  be i n t e r p r e t e d  as a m e r e  t a c t i c a l  manoeuvre t o  
assuage  p u b l i c  p r o t e s t  and t h e r e f o r e  a s  a d e f e a t .  T t  i s  
beyond doubt ,  however, t h a t  t h e  o p p o s i t i o n  movement, e s p e c i a l l y  
i n  t h e  u . S . ,  h a s  l e f t  i t s  impact  on r e g u l a t o r y  s t a n d a r d s  and 
l e g i s l a t i v e  p rocedures .  On t h e  o t h e r  hand, t h e  r e l a x e d  
a t t i t u d e  o f  U.S. Government towards  c o n t r o l  o f  i n d u s t r y ,  h a s  
n o t o r i o u s l y  been a r a t h e r  r e l a x e d  one,  s o  t h a t  t h e  s u c c e s s  
o f  t h e  movement can be i n t e r p r e t e d  a s  merely  c a t c h i n g  up 
w i t h  t h e  more s t r i n g e n t  governmenta l  c o n t r o l  i n  Western 
European c o u n t r i e s  i n  g e n e r a l .  
The open c r u c i a l  q u e s t i o n  i s ,  o f  cou r se ,  whether  one can 
t r u l y  speak o f  a n  o p p o s i t i o n  movement a p a r t  from l o c a l  groups  
t h a t  engage i n  c o n c r e t e ,  spon taneous  b u t  merely ad hoc a c t i o n s .  
There c e r t a i n l y  e x i s t s  a n  o r g a n i z a t i o n a l  c o r e  o f  environ-  
m e n t a l i s t s  w i t h  a more permanent b a s i s .  There  is a l s o ,  as 
I have s h o w ,  o v e r l a p  w i t h  o r g a n i z a t i o n s  t h a t  demand wider  
p u b l i c  p a r t i c i p a t i o n  i n  g e n e r a l .  I n  t h e  c o u r s e  o f  t h e  
p u b l i c  deba t e ,  p o l i t i c i a n s  and p o l i t i c a l  p a r t i e s  have become 
i n t e r e s t e d  i n  i s s u e s  which now f i g u r e  i n  t h e  p o l i t i c a l  pro- 
gramme of a t  leas t  some European p a r t i e s .  F i n a l l y  t h e r e  i s ,  
a s  I b e l i e v e ,  a n  i d e o l o g i c a l  c o r e  which a p p e a r s  unique  t o  
n u c l e a r  power o p p o s i t i o n ,  as it l e n d s  i t s e l f  by i t s  v e r y  
n a t u r e  t o  e x p r e s s i n g  doub t s ,  f e a r s  and o p p o s i t i o n  o f  
i n t e r e s t s  w i t h  r e g a r d  t o  t h e  f u t u r e .  T h e p o t e n t i a l i t y o f  
t h i s  movement t o  grow ~ i l l ~ t h e r e f o r e ~ d e p e n d  s t r o n g l y  on whether  
t h i s  i d e o l o g i c a l  c o r e  - a  long-term t i m e  p e r s p e c t i v e  i n  which 
t o  e v a l u a t e  e f f e c t s  o f  d e c i s i o n s  which a r e  t a k e n  now and 
e v a l u a t i o n  o f  what t h e  f u t u r e  shou ld  look l i k e  - can  be f i t t e d  
i n t o  a l r e a d y  e x i s t i n g  i d e o l o g i e s  and fu sed  w i t h  t h e  
c o r r e s p ond ing  o r g a n i z a t i o n a l  s t r u c t u r e s .  A g e n e r a l  d e b a t e  on 
what t h e  f u t u r e  o f  mankind shou ld  look l i k e  - i f  r e a sonab ly  
w e l l  a r t i c u l a t e d  a l t e r n a t i v e s  a r e  p r e s e n t e d  - would open up 
e n t i r e l y  new p e r s p e c t i v e s ,  t h u s  r e n d e r i n g  f u l l y  v i s i b l e  t h o s e  
s t r u c t u r a l  s t r a i n s  and c o n f l i c t s  o f  i n t e r e s t s  which a r e  now 
h idden  undernea th  t h e  c o n t r o v e r s y  f o r  and a g a i n s t  n u c l e a r  power. 
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